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"Laws; änd yet, however 
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famil ar, there are few that 
ares iu tneit Notions about chef: The Rea” 


ſon of which ſeems to be; that theſe Terms 
_— Notions ſo compounded, and ſo far re- 
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mov d from the Knowledg of moſt. Men, that 


formed by a different Law ſtom what the) 


— Phaoſophtcat mms mY 


there are ſcarce any that diſtinckly conceive. 
chſ Simple Ideas that enter their fi tion 
| not pretend 3 — 
theſ Words in their utmoſt extent ( That being 
perhaps above the power of Human Faculties in 
this Lapſed eſtate) it will be enough to my pre- 
fent purpoſe, to give the Senſe I ſhall apply to 


1 - them in the following Diſcourſe. 


Fl. By Nature, I underſtand this vaſt, if 
not infinite Machin of the Cniver(e, the Perfect 
and Wiſe Production of Almighty God, conſiſt 
ing of an infinite Number of leſſer Machins, 


every one of which is adjuſted by Weight and 
' Meaſure, By the Laws of Nature, | mean, 


thoſe Laws of Motion, by which natural Bodies 
are commonly govern d in all their Actions upon 
one another, and which they inviolably obſerve 
in all the Changes that happen in the natural 


State of things. But here we are to diſtinguiſn 


between the Laws of Creation and thoſe of Na- 
ture, for not only the great Bodies of this Uni- 
verſe, but the inferiour Mac hint thereof, were 


now govern d. For none of the Laws of Mon 
or Natare now eſtabliſh d, will any way fetve 
to account for the Produttion, Fig, Sies, 
tion or Number of the Great Boles Xt the 
verſe, nor of cheir Appendages, tho they may help. 


us alittle to conceive their ew they 


are 1 and Pur in ay 
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Alligorical Terms coin d on purpoſe to conceal 
theit Author's Ignoranee When ſome Philo. 
ſepbers couid not account fot the appearanees of 


"of Mengen 

Moons But this will be more aa ex- 
Plain d afterwards. se ton 
III. That therefdhorſuch ihng us an 2 


verſil Created Sen animating this vaſt Syſtem 


according to Plato, nor any Subſtantial © Forms 
accotding to Ariſtotle, nor any Omniſtient 
Radicul Hear” according to Hipporrates, nor 
any Plaſtict Viriae 'accotding to Scaliger, 
nor an Fylarthic Printipie according to 
Henry Moor, is evident from the following 


Con dgensttehs; 1. Theſe (as they" ate yrs. 


generally underſtood,” tho! perhaps a juſt and 
true Senſe might be put upon them) are meer 


Nature, they were ſo far from-owningatiy want 
of Knowledge; that to keep up theft Credit 
with rhe eltzugbtgeſs and credulous pate of Mar 
kind,” they” attributed thele' - unacrountalb 
Effects, to' tmintelligible Beings of their on 
Contriyance, which neither had Foundation nor 
Exiſtence” in Narufe: But - whoever will give 
$the leaſt trouble to eonfider the Mat- 


ter, will . plainly ee. that they really meant 
nothing by choſe amazing Terms, Bär to dif- 


guiſe their own ignorance 2 Theſe: depured - 


Beings ( as they ihe commonly underſtood) are 


derogatoty from the Wiſdom and Power of the 


Aube ol Name, who doubtleſs'can Sun 
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rhis Machin he cou'd. create, by more ined 
and eaſie Methods, than employing theſe ſub» 
ſervient Divinities. 3. The Appearances them 
ſelves, to ſalve which they were contriv d, 
may be by more. intelligible and les indirect 
Principles accounted for, as in ſome meaſure 
ſhall be afterwards ſhown, | And Beings are not 
te be multiply'd without à plain Neceſſity. 
4: :Laſtly, Theſe very Beings will not ſerve the 
deſign of their Creation, unleſs we endow em 
with Powers and Faculties above the Dignity al- 
low'd by their Authors, to ſuch ſecondary Agents. 
Ido not here intend, to inſinuate any thing 
1 the Miniſtry of Angels, or the Admi- 
niſtration of Subordinate Spirits in the AllViſes 
Government of the World, and in the Works 
of his Providence: on the contrary, | think 
that more certain, than any thing in our Phi- 
loſophy, diſcoverable by the meer uſe of Hu- 
man Faculties can be, ſince even moſt of thoſe 
Appearances which we account for from our Phi- 
leſophick Principles, may, for ought we are ab⸗ 
ſolutely certain to the contrary, be owing to 
7 But as tes are not to . 8 45 
their without plain Neceſſity, 5 
were 3 intended by the Nee of theſe 
Secondary. Agents I have been now dilproving: 
on the contrary, by theſe, as they are nen 
underſtood, are meant ſome Lifeleſs, Ind 5 
dent, Fanciful Powers, Principles, 2 ties 
 unincelligible in true * * 
ten 
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ſiſtent with reveal'd Religion, though perhaps 
an Explanation may be made of them congru- 
ous to both. _ ES 
IV. The Scheme of Nature which ſeems 
moſt agreeable to the Wiſdom of irs Author, ac- 
cording to the modern Diſcoveries, is (ſuppo- 
ſing the Syſtem of the Univerſe already rd) 
thar he has ſettled Laws, and laid down Rules, 
conformable to which natural Bodies are go- | 
yern'd in their Actions upon one another, and 
according to which, the Changes in the mate 
rial part of this Syſtem are brought about, which 
all Bodies inviolably obſerve, and which of them- 
ſelves naturally acting, theynever tranſgreſs in the 
leaſt degree; whilſt Cod Alzizhty by his intimate 
Preſence, in, and with every ſingle part of the 
Univerſe, preſerves them in their Faculties and 
Operations. All the Titegral Parts of Natate, 
have a beautiful Reſemblance, Similitude, an 
Analogy to one another, and to their Almighty 
Original, whoſe Images, more or leſs expreſſive 
according to their ſeveral Orders and Gradati- 
ons, in the Scale of Beings, they are; and they 
who are Maſters in the noble Arr of juſt 4 
tozy, may from a tolerable Knoyledge in any 
one of the Integral Parts of Nature,cxtend their 
Contemplations more ſecurely to the whole or 
any other Integral Part lefs known. Thus this 
great Machine of the Univerſe has a Reſems 
blance to the leſſer One of a humane Creature; 
for, as in the laſt, the vital Functions are per- 
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form d by general and conſtant Laws; the Food 
is coneocted, the Heart beats, the Blood circu- 
lates, rhe Lungs play, the Secretions are made 
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by the Laws of Motion, and the conſtant Rules 


of Action of the leſſer Bodies upon one another; 
So the. great Bodies in the ſeveral Syſtems of the 


"Univerſe, move in their Orbits, turn about 


their Axet, and act upon one another ac- 


cording to the cſtabliſh'd Laws of Motion, 
and the great Principles of Activity, of cheſe 
. greater Bodies upon one another. Again, 


as. the ſpiritual Part of the humane Con 
pound, is intimately preſent wich, preſides 
over, actuates and enlivens the whole and each 


Part of the Body, ſo the Infinite Creator and 
 Governour of the Univerſe, is co. extended with 


infinite Space, is intimately preſent with every 


* 


ſingle, Point of its Dimenſions, preſides over 


the Whole. and all its Parts, maintains their 
Being and their firſt impreſt Energi, The Ana- 
leg might be carried to many, and much more 


ä Ge Speculations; but theſe are ſufficient 


for, my preſent Purpoſe, which is to ſhew in 


the following Sheets, according to my poor Abi- 


** 91 


lities, that the beſt and molt Gatisfactory Ex- 
plications of the Appearances of Nature hitherto 
diſcovered, . do. all evince the neceſſary, Being 
and ſpecial Providence of God Bleſſed for ever. 
V. It. is not my Deſign here to explain all 


- the particular Laws of Motion, and of the Adi- 
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aus of. Bodies upon one. another, nor cou d it 
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de well Age in ſo att a Compaſs as! dave 
propoſed to my ſelf; I ſhall here only ſer down 
the General Lars of Nature, which 9 9 0 


include theſe others, and infer ſuch Concluſi- 


ons from em as I find moſt neceſſary for cleat- 


ing ſome parts of the following Diicourſes. 
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1 Reſt, or of moving forward in. a ſtrait 
Line, unleſs forc'd out of that State by ſome 
outward impreſt Violence, that is, all Bodies 
at reſt will naturally, and of themſelves for 


ever continue in Reſt, unleſs ſome external Cauſe 


put em in Motion: And all Bodies in mo- 


tion will naturally move forwards for ever in 


the ſame ſtrait Line, unleſs they are ſtop'd by 

ſome oppolice Force, or turn'd out of their 

Courſe qe» differently ditected Violence, 
s 4 


9 VI. To ſhew how inviolably this Law is 


obſervd by natural Agents, we need only con- 
ſider it never has been obſerv'd that any Body 


did of it ſelf bring it ſelf from Reſt to Mae 
tion, nor that ever any Body in Motion brought 
ir ſelf ro Reſt ; Nor that ever any Body in 


Motion, of it ſelf altered its Courſe, but chat 


whereeyer ſuch Changes happened, there were 
always evident Cauſes. If Bodies chang'd their 
places of themſelves, * Things wou d run in- 
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| =” | Confuſion, nor wou d there be any certain 
114 Mleans to regulate the Motions of the Univerſe. 
| Mie are certain /rojedils wou'd for ever move 
| on in the ſame right Line, did not the Air, their 
own ae or the Ruggedneſs of the Plane, 
won Which they move, ſtop their Motion; or 

[ did not ſome Body with a different Direction 
i} 2 ; 


alter their Courſe.” A Top whoſe. parts, by 
their Coheſion, hinder one anothers rectilinear 
Motions, wou'd never ceaſe to turn round did 
11 not the Air gradually impair its Motion. Na- 
7 tural Bodies confiſt of a Maſs of Matter, 
ml Which by it ſelf can never alter its State, 
and if Bodies are once at reſt, they muſt con- 
tinue ſo, unleſs ſome gew Force put em in Mo- 
tion. If in Motion, the ſame Energy will con- 
tinue em in Motion and drive em forwards in 
che ame Dire tens 
VII. Moreover, there is in Matter a paſ- 
five Principle, which Sir Iſaac Newton very well 
expreſſes: by the vis inertiæ, whereby Bodies 
reſiſt to the utmoſt of their Power, any change 
Vr alteration of their State, whatever it be, ei 
kber of Reſt, Motion, or its Direction: And 
thjs Reſiſtance is always equal in the ſame Body, 
and in different Bodies is proportional to the 
quantity of Matter they contain. There is 
required as much Force to ſtop Nan Mo- 
tion, as is required to put it in Motion, and 2 
gontta; And therefore ſince the fame Body equal: 


V reſiſts the contrary: equal Changes of it 
T : 
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State, this Reſiſtance will operate as power- 
fully to keep a Body in Motion as to keep it 
at Reſt, and conſequently of it ſelf, it can ne- 
ver change its State of Reſt, MStion, or Dire- 
ction; for to change its Di ection, is the ſame 
thing as to move of it {elf another way. Mat» 
ter then of it ſelf is ſo far indifferent to Mo- 
tion or Reſt, that it is no more inclin d to the 
one than to the other, and does no leſs Reſiſt 
a change from Reſt to Motion, than from Mo- 
tion to Reſt. This vis inertiæ is no where more 
conſpicuous than in the ſudden Motion of a 
Veſſel full of Liquor upon a Horizontal Plane, 
at firſt while the Veſſel is moving along the 
Plane, the Liquor ſeems to move with a Dire- 
ction contrary to that of the Veſſel, the Water 
riſing on the hinder ſide of the Veſſel. Not 
that there is really any ſuch Motion impreſs d 
upon the Liquor, but that by the vis inertia, 
the Water endeavouring to continue in its 
Stare of Reſt, the Veſſel can't immediately come 
municate its, Motion to it, by reaſon of its 
Bulk and fluid State: But the Liquor perſe- 
veres in its State of Reſt, whilſt the Veſſel 
makes forwards and ſo ſeems to move a contrary 
way. But when once the Liquor has the Mo- 
tion of the Veſſel intirely communicated to 
it, and begins to move with a Velocity equal 
to that of the Veſſel, if the Veſſel be ſuddenly 
ſtop d, the Liquor continues its Motion and 
dalhes over the fides of the Veſſel. This = 
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ve Principle or vis inerti is eſſential. to Mat- 


em. 


ter, becauſe it neither can be depriv'd of it, 


nor intended or remitted in the ſame Body, but 
is always proportional: to the o apa of Mat- 


ter Bodies contain 
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110 VII. "er ir is: niches — no ne; 
of Matter, nor any Combination of Particles, 
that is, no Body, can either move of themſelves, 
or of themſelves alter the Direction of their 


Motion; Matter is not endow'd. with Self mo- 


tion, nor wich a Power to alter the Courſe in 
Which it is put, it is meerly paſſive and muſt 
For ever of it {elf continue in that State and 


that Courſe that it is ſettled in; and if it can't 


move of it ſelf, it can never aker its Courſe of 
it ſelf when in Motion, for to alter its Courſe 


af it ſelf, is — to move Euer ſelf alter a > par- 


2 0 den, $i 5 wh 


4 IX. Hence it is aden that no Body pu wt 
in Motion will naturally, and of it ſelf move 
in a Curve Line. All Motion is naturally for- 
ward in the ſame ſtrait Line with the D Direction 
of the moving Force; but what ever moves in 
a Curve Line muſt in every Point alter its Di- 


rection, and therefore naturally of ir ſelf, no 


body can * in ? Curve Line, Cor 


hs 


ly the Motions. of. t 


its being chang d 


p R ee. | 97 


n 3, 


$ X. Hence 2 great Bodies of this Univerſe 


the Planets, their Satelliis, and the Comets do 
not naturally and of themſelves (tho at firſt 


pu in Motion) move in their reſpective Or- 


irs, which are Curve · Lines returning into them- 

ſelves, but are kept in them by ſome attractive 

Force, which if once ſuſpended, they wou'd 

for ever ryn out in . Lines, and conſequent- 

ſe Great Bodies in their 

Orbits do abſolutely depend upon this aceractivg 
Foes, eee it ariſes. 


© Corollary 45 


by XI. Hence neither Motion nor Reſt. a 
mean not one of em particularly) is eſſential 
to Matter, i.e. Matter is indifferent as to either 
of theſe particulac| 9 and does as much xeſiſt 

om Reſt to Motion, as it 
does the being chang d from Motion to Reft. 
And as any Force, will imprint {ome degree af 
Motion on a ſuieſcent Body, ſa the ſame de- 
gree of Faelle reſs d at the ſame time with a 


contrary Direction, will bring it to Reſt again, 
but it 5 not neceſſar to the ae of Matter 


that it be in Reſt or Motion, for Matter will be 


till Matter in which ever of theſe States it 
l In a Word, ſince hp cls 8 
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aſſive Principle or vis inertiæ is eſſential to 
atter, it thereby becomes indifferent as to 
Motion or Reſt, and is equally ſuſceptible of 
either according as the extrinſic Force urges it. 


gain , 


KIll. Hence the Neceſſity of a Vacuum, or 
ſpace diſtinct from Matter, is clearly demon- 
ſirable for ſince by their vis inertiæ, all Bo- 
dies reſiſt to the utmoſt of their Power, any 
Change or, Alteration of their State, whether 
of Motion or Reſt; and ſince the Reſiſtance 
in the ſame Body is always equal, or the ſame, 
and in different Bodies is proportionable to the 
Quantity of Matter they contain; and fince 
conſequently, if two Bodies containing equal 
Quantities of Matter, and moving with equal 
Celerities ig contrary Directions, ſo that they 
impinge ditectly upon one another, will cer. 
tainly both reſt or ſtop at the Point of theit 
Concourſe, as alſo ſince it is demonſtrable, that 
two Bodies moving contraty wiſe with equal 
Celerities, and both reſtin at their meeting, 
ate equally Heavy; it neceſſariſy follows, that 
two Bodies containing equa NET, ot 
Matter, are equally Heavy, and thErefore were 

there no Vacuities in Bodies, two ä 

equal Diameters, ſhou!d contain equal Qan- 

tities of Matter, and conſequently be equallyß 
Heavy, 7. e two Spheres of equal Diameters, | 
£51175, ad fe WEE Lent gle 
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one. of Gold, another. of Wood, mond 5 
the ſame, ſpecifick Gravities, which being con- 
trary to Experience, there is a Neceſſity of ad- 3 
mitting Vacuities in the latter Sphere to anſwer 
the Difference of their Gravities. 

It is true, it may be here anſwered, that one 
4 the equal Bodies may be ſuppos d to be more 
goroſe than the other, and the Pores to be per- 
vaded by a ſubtle Fluid, which paſſing freely 
through the Bodies, is not concern d in the In- 
Pulſe, And to obyiate this Objection, and con- 
ſequently to make this proof gf; the Neceſſity 
of a Vacuum amount to a Demonſtration, Sir Iſaac 
Newton has ſnewn from many repeated Experi- 
ments by Pendulunie, in Air, Water, and Mer- if 
9 and more exactly by Experiments on hea- 

Bodies falling in, Air, and Water ; that the 
Rp tance of Fluid Bodies is always proportio- 
nal to their Denſities, that is to. the Quantities | 
of Matter they contain, or their Fives Znertiaæ. 
The Refiftance in Fluids ariſes from their greater 
Preſſi [ng on the Fore, than Hind part of the Bo- 
dies moving in them; and this müſt be always 
in all Fluids proportional to the Quantity of 
| Matter they contain, which preſſes on theſe 
ſides, that is, their Denſity. Bodies moving in 
Fluids preſs upon and excite a Motion in the 
Fluids in their paſſage; and this Motion thus 
impreſſed ariſes from the excels of the Preſſure 
of the Fluid upon the fore · part, above that Preſ- . 
ſere on the hind- part of "a ae Bodies . x 13 

r. | Fu oy 6 1% 


— end -——— oo _ _ 
= n 


— 
4 — Wu 


T 


T7 TE RT A Re OR AYRES ©» 
— 


— — — — 


* 


＋ 


W 

* 2 i 

«+ LY —_ 

— 0 95 — 
_ 


— 
OW 
— 


7 


0 
- 
* a 
— AAR ds a. >» 
Wages oo Re ge; n 
— al - * — — 
— , 


_ 


/ 


ON tar tp» ir 
. 1 8 . 


"4 Philoſophical Principles 
this beets ge of Boilies in Fluids, will 


not only raiſe a N ther 
act on the Bodies themſelves, by terarding their 


* 


- 


Motion, according as it is greater or leſs, whence 
the Reſiſtances of Fluids ariſe ; wherefore the 
| We of Fluids, are as the Quantities of 

atter they contain, or their Denſities, which 


alone can make the Excels greater of leſſer. Iris 
true, there is a Reſiſtance in Fluids which may 


ariſe from their Elaſticity, Glatinonſneſe, and the 
Friction of their Parts, &c. This Refffince may 
bs leſſend and iff great meafute temod d by the 
change of the Figure and Size of their Parts. Bur 


theſe Conſiderations have no place in any of the 
Fluids of our Syſtem, wherein Experiments 


have been made, it having been always found 


that their Reſiſtances were proportional to their 
Denſities. . So that no Subtilizativn, Diviſion of 


parts, or Refining cati alter their Ref ances, 
theſe depending intirely on their Denſities ot 


Vires inertie, that is, the Quantities of matter 
they contain; and the moſt Subtile Etbe⸗ 


would giye the ſame Neft ante to a Projectile, as 
Mercury, if the Denſity or Quanti | of matter 
were the ſame in the firſt as the laſt : for that 


being ſuppoſed, the Exceſs of the Preſſure” or 
Weight on the fore-part, above that on the 


oF ; 


binEpar of the Profle would be che fame 
in both, on which alone the Neſiſtances of Both 
ter, that can produce Preſſure in inanimate Bbdies- 


Vide 


otion in them, but will alſo 
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Vide Newton. Schol. Prop. XL. lib, 1 l.. 2d. Edit. 


From all which it is plain that if Bodies be ever 


ſo Poroſe and filld with Fluids ever ſo Subtile; 
yet if there be no Vacuities without matter intire- 
ly, theſe Poraſe Bodies mult. be equally heavy 
with the moſt compact ones, ſince the Fluids 
requir d to fill theſe Pores muſt be equally hea- 


vy with the ſolid Body, ſince both muſt contain 
an equal 1 of- matter if there be no . 
Fluids reſiſting, that is indeed weigh- 


cuities, all Flu | 
ing, in proportion to the Quantities of matter 


4 


; they contain. If therefore there be no Y acuities, 
all Bodies muſt be equally capt which being 


contrary to Experience, there is a Neceffiry of ad- 


mitting Vacuities, to account, for the iffetent 
Weights of Bodies... 7 000. 
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HE Changes made in the Mo- 


I oss of Bodies are always. pro- 
portional ro the impfeſs d moving Force, atid 
ang produg'd in the ſame DireQtion with" that 
of the maving. Fer. 


$7 


. 


$ Xull, 


"4 


Effects are always Prapprojonable de, their ade- 


quate Cauſes and if any 


duce any Degree of Motion, a double Degree 
of the ſame Force will produce a Double Degree 
of Motion, and a ue a triple, and ſo on; 

ſ proceed in the ſame Di- 


and this Motion mu 


9. 


15 


44 
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egree of Force pro- 
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16 Philoſophical Principles 
tection with that of the moving Force, ſiſice 
from this only the Motion ariſes; and becauſe 
by the former Law, Bodies in Motion cannot 
change their Direction of themſelves, ſo that 
unleſs ſome new Force alter its Coutſe, the Bo- 
dy muſt proceed in the ſame Direction witli 
that of the moving Force. Arid if the Body 
was before in Motion, the Motion ariſing from 
this impreſs d Force, if in the ſame Direction, 
does ſo much increaſe the former Motion; if it 
has a contrary Direction, it deſttoys a part of 
the former Motion, equal to that which is im- 
pteſs d; when it has a Direction oblique to that 
of the former Motion, it is either added to, or 
[ ſubſtracted from the former Motion, according 
- | | as the Motion ariſing from a Compoſition of 
1 theſe two, is determin ua. 


ee Corollary. — 


g XIV. Hence it is evident, that in the pres 
ſent Conſtitution of things, there can be no per- 
5 petual Motion, By a perperual Motion, 1 
. mean an uninterrupted Communication of the | t 
| fame degree of Motion from one part of Mar- 2 
| ter to another in a Circle: not as Bodies put in | F 
{ 10. i 4 74h +» 8 ere T 
5 Motion do for ever continue in tie ame, bur | ti 
in ſo far as they are reſiſted or ſtop d by other | n 
Bodies, but a Circulation of the ſame quantity | ir 
of Motion, ſo that it perpetually return undi- | tl 
miniſh'd upon the | N For by — 3 
9 ! Law 
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e Law, the Motion produc'd is but proportiona- . 

X ble to the generating Force; and all Motions 

t on this Globe being pet form d in a reſiſting 

t Fluid, viz. the Air, a conſiderable quantity of 

„the Motion muſt be ſpent in the Communica- 

k tion, on this medium, and conſequently it is im- 

y poſſible the ſame Quantity of Motion ſhould re- 

N turn undiminiſhed upon the Arſt Mover, which - 

1, I is neceſſary toward a perperval Motion. More- | 

ir | over, the Nature of Material Organs is ſuch, 

UF that there is ho avoiding a greater or leſſer de- 

u- gree of Friction, though the Machin be for- 

at med according to the exacteſt Principles of G 

dr metry and Mechanieks, there being no perfect 

12 congruity nor exact ſmoothneſs in Nature; the 

of manner of the Coheſion of Bodies, the ſmall 

i proportion the ſolid Matter bears to the vacui- 1 

ties in em, and the Nature of the conſtituent = 

Particles of Bodies, not admitting the ſame. Be- 1% 

. ſides, how very imperfect our moſt fini{ltied Me- 

te: || chanick Performances are, a very ordinary Mi- 

er- croſcope will eafily diſcover. Now theſe things 

1 || muſt very conſiderably diminiſh the communica-. 

he | ted Force, ſo that it is impoſſible there ſhou'd be 

ar- | 2 perpetual-Motion, unleſs the communi ated 

in | Force were ſo much greater. than the Genera- 
ting Force, as to recompence the diminution _ 

her | made thetein by all cheſe Cauſes, ſo that the 

iry | impreſsd Motion may return undiminiſh'd to 

idi- | the firſt Mover. But that being contrary to this 

his | Law, it is clear, that the Motion muſt con- 
WE IS _  rinually 
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; 5 decreaſe, till it. at laſt | ſtop, and 33 
quently there can be no perpetual Mayen inthe 
Lead Ras of Things. W N 
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XV. EPULSE or Reaction 3 
equal to Impulſe or Action, or the 
Action of two Bodies upon one another is, al 
TAJ equal, but with a contrary Direction, 5. e. 
The ſame Force with which one Body ſtrikes 
upon another, is return d upon the firſt by that 
other; but theſe Forces, are ippecds d with os 
trary Directions. 
Whatever preſſes; or \draws: another, 1 "a 
much. preſs d or drawn by that other; if one 
eſſes a Stone with his Finger, the Stone preſſes 
Pie Finger again. If a; Horſe draw forward a 
Stone by a Rope, the Stone does equally draw 
back the Horſe, for 15 Rope being equally di · 
ſtended both ways, act upon both equally. If 
one ſtrike an Anvil with a Hammer, the Anvil 
ſtrikes the Hammer with equal Force. The 
Stcel draws the Magnet as much as the Magnet 
does the Steel, as 15. evident by making both 
iwim in Water; ſo in pulling à Barge to Land 
by a Rope, the Bank pulls the Barge as much 
as the Barge does the Bank; and in the deſcent 
of heavy Bodies, the Stone attracts the Earth 
as wo. as the Earth does the Sauer i. 15 ih 
rt 


* 
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R | Earth gravitates toward the Stone, as much as 


8 the Stone does toward the Earth. And the Motions 

producid by both theſe Gravitations, are equal 

— in both, only the Stone is altogether inconſide- 

* rable, in reſpect of the Bulk of the Earth, an - 
conſequently the Velocity of the Farth's Moti- = 


on toward the Stone is inconſiderable, in re- 2 
ſpe& of the Stone's Motion toward the Earth, | 
and therefore the Motion of the Earth toward 

the Stone is inſenſible. And Univerfally in al! 
the Actions of Bodies, if a Body act on ano- 

ther, and change its Motion any manner of . 
way, that other will make the ſame Change in 

the Motion of this Body with a contrary Dire- = 
ion, ſo that by theſe Actions there are made 4A 
equal Changes, not of the Velocities but of che E | 
Motion, for the Changes made on the Veloci- 
ties in cohtfary Directions, are in a reciprocal 
ptoportiom to che Bodies. 
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different Forces, one in the Direction 4 B, with 


* 
® I 
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Corollary 1. 
xl. If a Body 4, be impell d by two 


the Velocity A; another in the Direction 4 C, 


with the Velocity N, make 4 B to 4 C, as M 
to N compleat the Paralelogram 4B CD. the 
Diagonal of which is 4 D. The Compoſition 


of both theſe Forces will make the Body de- 


ſcribe the Diagonal A D, and in the ſame time 


as it would have deſcribed either of the Sides; 


for becauſe the Force, whoſe Velocity is N, 
acts in the Direction 4 C, parallel to B D, it 
will not in the leaſt hinder or deſtroy the Ve- 
locity in the other Force, by which it tends to 


the Line B D. Wherefore the Body will reach 


B D in the ſame time, whether the Force, whoſe - 

Velocity is N, be impreſs d or not, and there- 

fore in the end of this time it muſt be — 5 
; „ 


ee dere e. 2 v0 I 
ſomewhere in B D, in like manner, the Force, L 


whoſe Velocity is as M. acts in the Direction 
A3, parallel to CD, and therefore will not 
hinder the Velocity in the other Force in pro. 
ceeding to CD, and the Body will reach C D in 1 
the ſame time, whether the Force, whoſe Ve- = 
locity is M, act or not, and conſequently, in 4 
the end of the ſame time, it muſt be fomewhere <_ MM 
in C D, but it cannot be found in BDandCD © - 8 


both, but at the Point D, therefore, C&c. — - | 
Corollary 2. 


PF XVIL. From theſe Laws, and their neceſ- 
ſary Conſequences, all the Rules of Bodies aſ- 
cending or deſcending in vertical Lines, may be 
deduced, as alſo, the Rules of the Congreſſes = 
and Reflections of two Bodies, as the Geometers _ 
have ſhewn. From the preceeding Corollary, the = 
Method of compounding and reſolving Moti- = 
ons in any given Directions may be drawn, for —_— 
Example, '(ſee the former Figure) the Compoſi- = 1 
tion of the direct Force 4 D, of any oblique 
ones, ſuch as 4B and B D, as alſo the Reſo- 
lution of the direct Force, into any oblique 
ones, ſuch as 4B and B D, and likewiſe the 
ratio of an oblique Force to move a Body, to 


that of the ſame Force coming with a perpen- —_ 
_ dicular Direction to move the ſame Body; for 3 


Example, (ſee the following Figure) let an oblique 
Force, as AC be N. r upon the Body & 
CERES © „ 
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in C, at the Point C erect a perpendicular C D, 


and from 4 ler fall a perpendicular upon C D, 


and another upon CH; then by the former Co- 
rollary, the Force 4 C may be reſolved into the 
two Forces 4 D and 4 B, of which only 4B 
has any Energy to move the Body E; where- 
fore the oblique Force as AC is to the ſame 


* , 
4 / 
* . * 
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Forte coming with a perpendicular Direction. 
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as A B to AC, or as the ſine of the Angle of 


Incidence AB tothe Radius 4 C. The ſame is 


true of the Energy of an oblique Stroke upon 
the Body E, to that of the ſame ſtriking per- 
, on ts opp ang for ch ms 
From the ſame preceding Corollary, it fol- 
lows that if a Body A be impell'd or drawn 
by three different Forces in three different Di- 
rections 4 B, AE, AC, ſo that the Body yields 
| E N to 
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to none of em, but continues in æquilibrio, theſe 
three Powers are to one another as three right - 
Lines drawn parallel to their Directions, and 
terminated by their mutual Concourſes, If 40 
repreſent the Force by which the Body 4 is im- 
pell'd from A to B, then will the ſame 4 D re- 
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preſent the contrary equal Force, whereby it is * 
impell d from 4 to D. But by the former Co- 
rollary a Force, as 4 D impelling from 4 to D 
is equipollent to two others, acting in the Dire- 
Qions AC, AE, to which the other impelling 


* from A to D, is as 4 O to AC, and A Eor CD, 
reſpectively. So likewiſe two Forces acting in 
the Directions AC, AF, and being equipollent i 
to the Force Acting in the Directions 4 D, from 1 
A to D will be to the Force acting according to 
the Direction 4 P, _ Ato D, as AC, AE 
| 1 l 
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to 4 O; and therefore the Forces acting in the 
Directions AC and 4 E, and equipollent to the 
Force $308 in the Direction, 4D are to this 
orce acting in the Direction AD, as A C, 4 E, 
or CD tq A P, that is, if a Body be urg d by 
three different equipollent Powers in the Dire- 
ctions AB, AC, AE, theſe three Forces ſhall 
be to one another as 4 D, AC, CD reſpective- 
ly, 4. e. d. and this ſingle Propoſition is the 
Foundation of all the Mechanicks, as ſeveral 
Geometers have expreſly ſhown ; ſo that ir is 
plain, theſe three Laws do virtually comprehend 
all the Rules of Mechaniſm, and conſequently, 
if any appearance contradict theſe Laws, or 
their neceſſary Conſequences, it is not to be 
Mechanically account:d for. So then in our 
ſuture Inquiries, we have nothing to do to ſhow. 
any thing is Immechanical, or not according to 
the eſtabliſh'd Laws of Nature; but clearly to 
evince, that it contradicts ſome of theſe Laws 


2 


or their Corollaries. 
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Of Attraction or Gravitation in Bodies, and 
an account of ſome of the _— of 
Nature, from this Principle and theſe 
| Laws now eſtabliſhed. 8 

6 1 © * 


F. XVIII. Aving thus explain'd the Laws 
I 1 thatuninterrupted Nature con- 
ſtantly purſues in bringing about her Purpoſes and 
Effects. I come in the next Place to apply theſe 
to the moſt ſimple, uniform and regular Appear- 
ances that have as yet been obſerv d; and thefe 
are the Motions of the Celeſtial Bodies. Many 
repeated Obſervations, and almoſt every ſingle 

Appearance of theſe Bodies, evidently demon- 
ſtrate them to revolve in Curve Lines, and there- 


fore by the 1ſt Law to be drawn out of their 


rectilinear Courſe, by ſome extrinſic Force act- 
ing on them. Let us then enquire how it 
comes about, that theſe Bodies do perſevere in 
their Motions, and do conſtantly move round 
in the ſame Tracts, without making the leaſt 
Deviation? Now, that can happen but one of 
theſe two ways, viz. Either by the Force of 
{ome Celeſtial Fluid (call'd a Vortex) which 
carries em about, or by ſome Retentive Central 
Force which hinders em from running our in 

ſtrait Lines, when they are once put in Motion 
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by the Fingers of him who fram'd this maryel- 
lous Machin of a World. 

XIX. In order to account for the Celeſtial 
Appearances, Des Cartes ſuppoſes the Matter of 
this Univerſe to have been at firſt divided by 


Almighty God, into innumerable little equal 


Parts, each endow'd with an equal Degree of 


Motion, both about its q n proper Center, and 


ſeparately among themſelves, ſo as to conſtitute 
a Fluid; as alſo that ſeveral Collections of theſe 


Parts, were endow'd with a Motion about dif- 


ferent Points (at equal Diſtanees) as common 
Centers, ſo as to compoſe different Vortices, and 
that theſe Parts 
teſtine Motions, did ptoduce Globales of dif- 
ferent Magnitudes, which he calls the Matter 
of his ſecond Element; as alſo that the ſmall 

 Raſpings and Filings of the Angular Points of 
theſe Globules driven violently many different 
ways, did make up the Matter of his rſt Ele- 


being made round by ſuch in- 


8 


ment; and ſeeing there wou d be more of this 
firſt Element than was ſufficient to fill the Vacui- 


ties between the Globules of the ſecond Element, 


he ſuppoſes that the remaining part wou'd be 
driven toward the Centers of the Yortices, by 


| the Circular Motion of theſe Globules, which 


did for that reaſon recede from it; and being 
there amaſs d in a Sphere, wou d in the Center 


of every Vortex produce a Body like the Sun; 
that the Sun being thus fram'd, and moving 
about its own Axe with the Motion of the reſt 


of 


— 


% 


- 


. 


＋— — 


8 8 P p - G =o 
_—_— dat je 

1 ö 5 P 8 * * . . j 

| *L Eg 
* $ 8 \ 
5 8 * 
* a 5, F ” g 
— mw a — 


8 


of the Matter of the Vortex, wou'd neceſſarily 
throw out ſome Parts of its Vatter through 
the Vacuities of the Glolules of the ſecond Ele. 
ment, which conſtitute the Vortex, eſpecially 
at theſe Places which are diſtant from its Poles, 
receiving by theſe Poles as much as it loſes about 
the 'Ecliptick, and hy this wou'd be able to 
carry round with iryitheſe Globules which are 
neareſt, with the greiteſt Velocity, and the re- 
moter with a leſs ; and that ſo of neceſſicy theſe 
Globules that are neareſt the Center of the Sun 
would be leaſt,” for were they greater or equal, 
: they wou'd by reaſon of their Velocity, have 
a greater centifrugal Force, and therefore'recede 
from the Center. Now ſhou'd it happen that : 
any of theſe Sr-like Bodies in the Centers of the - 
feveral Vortices ſhou'd be fo incruſtared and 


" BU weaken, as to be carried about in che Vortex 
of the true Sun, if it were of leſs Solidity, or 
leſs capable of Motion than the Globules, to- 
; _ wards the extremity of the Solar Vertex, then 
. it wou'd defcend toward the Sus, till it met 


with Globales of the ſame Solidity, and capable 
of the ſame Degree of Motion with it, and 
being fixt there, it wou'd for ever be carried 
about by the Motion of the Vortex, without 
either approaching to, or receding from the 
Sun, and fo become a Planet. Suppofing this 
true then, we may imagine our Sytem to have 
been at firſt divided into ſeveral Yortices, in the 
Center of which was a lucid ſpherical _ 
& 34. £ : 5 an 
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and chat ſame of theſe being gradually incru- 
ſtated, were ſwallowd up by others, more 


deſtroyed and carried away by the biggeſt Solar 
Vortex, except ſome few that were thrown off 
in right Lines from one Yortex to another, and 
became Comets. Hence 4 55 according to 


this Syſtem, chat the Plan that are neareſt the 
Sun, are leaſt ſolid, whi@ is Des Cartes's Rea- 
- ſon, why the Moon ſhows always the ſame Face 
to us, becauſe that Hemiſphere that is oppoſite 


to the Earth, is ſomewhat more ſolid. than the 
other. As alſo that the Matter of the #r/f Ele- 


ment, which makes up the Body of the Sun, 
moves with greater Velocity the Parts of the 
Vortex, and the Bodies ſwimming therein, that 
are neareſt it, than thoſe that are remoter, 


which is the Reaſon why the Planets next the 


Sun, finiſh their Periods: ſooner than thoſe that 
are more remote; and that theſe Planets move 


about their own Axes," becauſe they were Sun- - 


like, lucid, and revolving Bodies before. 


XX. Now not to mention the many De- 


ſects in the Mechanical Production of this ima 


ginary Syſtem, I ſhall only take Notice of 


the known Ceſeſtial Appearances it contradicts; 


and the Abſurdities wou d follow, tho we ſhou'd. 
allow the Author all that he wou'd have grant- 
ed. And, 1. It is certain that a Vortex produc d 
by the Revolution of a Sphere, about 3 givn 

Axis, wou d be propagated in infinitam, if no- 


thing 


powerful and bigger, till at laſt they were all 


— 


22 


0 


thing did hinder it; and ſeeing there muſt be 
as many ſuch Vortices as there are fixt Stars, 


_ bh. 2 7.20 4 AA. po ter 


** 


— — 


one Vortex wou d neceſſarily run into another, 


and every Particle wou'd be acted by a Motion 
compounded, of the Motions of all the Central 
Spheres, which is abſurd, and contrary to that 


Conſtancy and Limifation obſeryable in the Ce- 


| leſtial Appearances. . Since the Motion of 


the Parts of the Vonlices neareſt the Center is 


ſwifter than that of the more remote, they will 
preſs upon the exterior Parts, and rhereby per- 


petually communicate ſome part of their Moti- 


on to them, and therefore theſe interior Parts 
of the Vortex, will de continually loſing ſome 
part of their Motion, which never being re- 


ſtored, theſe Parts muſt gradually move ſlower, 


till at laſt che Motion is quite deſtroy'd. 3. Ac- 
cording to this Hypothefis, each Planet is of the 
ſame Denſity with the Parts of the Vortex in 


which ir ſwims, and is govern'd by the ſame 


Laws of Motion, and is, as it were, only con- 
creted Parts of the Vortex: Now the times of 
the periodical Motion of Bodies, carry'd about 
by a Vortex, are in a duplicate proportion of 
the Diſtances from the Center ; whereas the 


Squares of Times of the periodical Motions of 
the Planets, are as the Cubes of the Diſtan- 


ces from the Center, and conſequently the Pla- 
nets cannot be carry'd about by a Vortex. 4. If 
a Vortex run out in infinitum, then a Body 


carry d round by it, wou d certainly deſcribe a 


perfect 


gion. 29 
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perfect Circle, -unleſs fomerhing ſolid aid hin- 


der it, and therefore, the greater Diſtance there 
were between theſe ſolid Bounds, or the lar- 


ger the Baſon were which contains the Vortex, 
in reſpect of the Orlit of the Body c 
about in it, the nearer wou d this Orbit ap- 


proach to a Citele. i e. The Extentticity of the 
you'd: be'lefs than that 


Planets neareſt the Sun, 


of thoſe more remote, t contrary of which is 


true, for that of Mercury is greater than that of 


Sor, Moreover, ſince the ?laners in this Vor- 
tex wou'd' neceſſarily move in Orbits nearly 
ſimilar to that of the ſides of the r 
Baſon, it wou'd follow that the Aphelia of al 
the Planets (cen from the Sun, wou'd be ditected 


towards the ſame fixt Stars: but this too is 
conttary to Obſervation. Likewiſe the Matter 


of the Vortex (as of every Fluid) when bound 


up within trait Bounds, muſt neceflarily move 


faſter than when enlarg d in a wider Channel; 


ie The Sun ſeen from the Earth, muſt ſeem | 


to move faſter in the beginning of Virgo, than 


in the beginning of Piſces, which contradicts 


Experience. 5. A Body carry d about in à Vortex 
of the ſame denſity with it, wou'd neceſſarily 
deſcribe a Circle to whole Plane, the Axis of 


the central Body which produces the Cireula- 


tion of the Fluid, wou d be perpendicular; bur 
there is not one Planet to the Plane of whoſe 
Orbit che Sun's Axis is perpendicular Laſtly, 
The Comets have their Orbits, not only oblique, 

but 


| all-Bodies. whi de 
Eine, are movd by the Fluid, for of them- 


g vaſt Bodies of the 
Planets along with A 7 223 
XXI. This Eppotheſis is ſomewhat altered 


and mended. by the famous Mr. Leibnitæ, he 


accommodates it better to the Celeſtial Appear- 
ances, and makes it agree more exactly to the 
Rules of Geometry. He firſt of all ſnows, that 

< in a Fluid deſeribe a Curve- 


ſelves they wou d deſcribe right Lines, and no- 

thing but the Fluid concurs to turn them out of 
their way. He next ſhows, that every Planet 
is carry d. about by a Motion compounded' of 
two other Motions, vis: an Hlarmonical Circu- 
lation of the carrying Fluid, and a Paracentrical' 


Motion of acceſs to, or receſs from the Sun. For 


underſtanding theſe Terms, we muſt obſerve 
that the Planets deſcribe Area's by a Radius from 


the Sun, proportional to their times. Now the 


Fluid that carries the Planets," mult of neceſſity 


circulate ſo as o produce this effect, which 


cannot be done otherwiſe, than by ſuppoſing 
inaumerable concentrical Orbs of exceeding 
he | =” thinnels 
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chinneſs to make up the Frente. eyery one of 
which has irs own proper way of Circulation, 
viz. thoſe Orbs that are neareſt the Sus circu- 
late faſteſt, and the Velocities of the Circula- 
tions are every where reciprocally proportional 
to the Diſtances of the reſpective Orbs from 
the Sun, which will neceſſarily make gige Planet 
in whatever part of Vortex it is, de equal 
Area's in equal Times; for theſe Area's are in a 
compounded proportion of their Radii or Di- 
ſtances from the Sun, and a reciprocal propor- 
tion of the Arches or Lengths of the Circula- 
tions, which in this caſe will make a proportion 
of equality, and this Law of Circulation of the 
Vortex he calls Harmonical. The Paracentrical 
Motion is compounded of two others, viz. the 


Excuſſory Impreſſion of the Farmonical Circula- 


tion, whereby all Bodies moving in a Curve, 
endeavour to recede from tbe Center by the 
Tangent, and the Attraction of the Sun or the 
Gravitation of the Planet toward it; and this 
Mr. Leibnitæ is of Opinion, ariſes from an Impulſe 
communicated by the Circulating Fluid. Now 
ſince the Planets move in Alliptict Orbits, in 
one of whoſe foci the Sun is, and by a Radius 
from the Sun deſcribe equal Area's in equal 
Times, which no other Law of a Circulating 
Fluid, but the Harmonical Circulation can ac- 
count for, we muſt find out a Law for the Pa- 
racentrical Motion, that may make the Orbits 
Elliptict.. The Excaſſory Impreſſton of the Cir- 
culating 
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alas Fluid, 'wou'd throw off hs Planet from 
the Center by the Tangent. Wherefore the At · 
traction of the Sun, or the Gravitation of ithe 


Planets towards it, muſt be ſufficient to deſtroy 
this Effect; and beſides, to make them move 
in Elliptick Orbits, which cannot be brought 
about, unleſs this Attraction or Gravitation be 
reciprocally as the Squares of the Diſtances from 
the Focus, which is the Sum of Leibnits $ Do⸗ 
Qrine upon this Head. et 04 
XXII. But even this nennt of the Cale 
ſtial Motions is both precarious and inſuffici- 
ent, for theſe Reaſons. 1. The Comets, as was 
formerly ſaid, have their Orbits, ſome of them 
very oblique, ray, ſometimes at right Angles 
with the Zodiah, and ſometimes the Courſes of 
theſe Comets ate quite conttary to that of the 
Planets: Now the Comets deſcribing about the 
San Ared's,' ptopottional'to'rhe' times, muſt be 
earry d about bye 4 Hurmouically eireulati 


Fluid, as well as he Planets, and thus wetiould 


have FVarttces'Contraty to Yortices, which ny 
abſurd. ' 2. This Suppoſition is not only uii- 

reaſonable, but diſagteeable to the uniform 
Simplicity of Nature: nor is there any ching in 


the Motions of the Heavenly Bodies (0 difficatt 


to explain, as this very Hyporhefis, which is in- 


trodue d to account for them. Beſides, 35 In 
equable Motion, the Times ate always à8 the 


Spaces directly, and the Velocities reciprocally; 
but in a a Circular — the Spaces in one Re- 


volation | 
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volition! are as che Radli, and in an 8 


Qirculation, the Velecities are as the Radii re» 


ciprocally, and therefore the periodical Times 
of a Fluid eireulating Harmonically. — — in che 
Duplicate Proportion of the Radii. Now the 
periodital Times of the. Planets; are in Seſqui- 
plicate Proportion. and not a Duplicate Propor- 
tion of the Diſtances from the Center ot the Radii, 
and conſequently che Planets cannot be carried 
about by an Har monically eireulating Fluid. To 
this it may be anſwer d, that this Harwonical 
Citculation is not continued from Mieroury to 
Suurn, but is interrupted, amd reaches only 
from Merouty's Pesibelium to his Aplilium, and 
there breaks off, and begins again at Venus s 
Heribeliam, and reaches to her Apbelium, and is 
there again interrupted; and ſo on through the 
Whele Syſtem of Places: But whar a ghaſtly 
and unſightly: kind of Meſormity there would 
happen on this. Suppoſition? Every one may ca 
Ally ſee, rhis is not like the uniſorm and ſimple 
Meaſures of Nature. \ (Beſides, che Comets mo- 
Ving forward is the: Zediact, pafs through "al 
theſe Chaſms and Interſtices, and notwithiland- 
ing, move in rhe ſame manner, as if they were 
@riicd, by a Eluid, circulating Harmonicully ac- 
eording to ſome uniform Law, neither do their 
Appearances ſnew che _ eee of theſe 
Jotertuptions. Ns 
XXIII. Ic. being vi prov FE — the Ce 
belle Podjes do not n wude men, of 


20 | any 


any Sede Fluid, Int uſt py 50 0 in 
their Orbits, by ſome HttraBive Power in the 


1 

3 

8s || Sun, or by ſome gravitating Power in them to- 
e 

ic 

1 


wards" him, which is the ame thing, ſince it 
muſt be mutual by the third Law. This Gra- 
i- | vitating or Attracting Power of the great Bo- 
x- dies of the Univerſe towards one another, ſome 
i, Philoſophers endeavour Mechanically to account 
ed || for, from the Action of a Subtile Matter, which 
co || violently whirling round the Sun in genetal. the 
cal | Earth and the reſt of the Planets in particular, 
ro || and acquiring thereby a Power of recedin _ 
[ly | the Center, impels Bodies towards that & S 
about which the ſtrongeſt ' Circulation is ade; 3 
sor being driven with an immenſe Velocity in 
is | right Lines according to all poflible Directions, 
the | impels/the Body according to the Direction of 
(tly chat part of this Subtile Fluid, which is leaſt 
uld | reſiſted by the intetpqſition of other Bodies. 
ea | And thus, not only Bodies within the Sphere of 
ple | the Bards s Activity are impelfd towards it, but 
mo- alſo the Planet do gravitate towards the Sun, 
wall] but without entering into the particular mannet 
of the Explication of Gravitation according to 
were || this Scheme, there be two or three CO 
yac- | againſt all the poſſible Accounts of Gravit ty in 
cheir J particular, or Gravitation in general from the 
| Circulation of a Subtiſe Matter. 1. It is im | 
poſſible from the firſt Part of this Zporhe/is;" to 
"| account for Bodies gravitating towards a Point, 
for the Motion quaqua verſum in a great C irele 
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of the Sphere, which is alledged. to falve this 
Difficulty, is a Contradiction to Nature, no 
ſuch. thing being either conceiveable or poſſible. 


2. It is impoſſible to explain whence the Cir- 


eular Motion of this ſubtile Fluid comes, there 
mult be conceiv'd another ſubtile Fluid moving 
aſter ſome certain manner to produce the Mo- 
tion of that Fluid, which is the Cauſe of Gra- 
vity, and ſo on in i»finitum, or elſe we muſt 
admit its Motion without any Cauſe, which is 
harder to conceive than Gravity it ſelf. 3. That 
Matter which is the Cauſe of Gravity, or by 
whoſe Motion it is produc d in all the poſſible 
Mechanical Explications thereof, muſt be with- 
out Gravity which is abſurd, Matter being every 
where in reaſon to be ſuppos d of the ſame uni- 


form Nature, and its Gravity to be always pro- 
portional to the Quantity of its ſolid Maſs For 


ſince all the Bodies we can make Obſervations 
upon are heavy, as well as extended and impe- 
netrable, it is reaſonable to conclude ſo of all 
Bodies whatſoever, elſe all Univerſal. Properties 
in Philoſophy muſt be given up: And therefore 
it is Abſurd to ſuppoſe, there are ſome, Portions 


of Matter without that Quality which every 


Portion of Matter we can make Obſervations 


on has. 4. Bodies from the Impulſe of a Fluid 


can only gravitate in proportion to their Surfa- 
ces, and not according to their Quantity of 
Matter, which is contrary to Experience; for 


ve find all Bodies gravitate in proportion to 


their 


| 


.* 
BY Va Um Un op CCC COPY e TIE CO ITN.” 


S a A ann ww DcX Xv vX+a © oXwawr. a wocco _ aww oc Vw 


their Solidiries, i. e. their Quantity of Matter; 
And tho' this Difficulty may be remov d, by 
ſuppoſing Bodies to conſiſt originally of Cylin- 
ders of infinitely ſmall Baſes, for on lach a Sups 
poſition, theſe Cylinders wou'd be to one ano- 
ther as their Surfaces, their Baſes being nothing, 
and conſequently, the Gravities of Bodies, which 


by the Action of this ſubtile Fluid are as their 


Surfaces, -wou'd be alſo as their Solidities, i. e. 
the Quantities of Matter they contain, ſince 
the Surfaces of the original Particles of Bodies 


are as their ſolid Contents Vet this is ſo very 


hard a Poſtulate, to require Bodies to be diverfi- 
fied, only by the Lengths of their primitive 
conſtituent Cylinders, that cant ſee how it can 
poſſibly account for all the varieties of Colours, 
Taſtes and Smells, and other ſenſible Qualities 
of Bodies which atiſe from the Diverſities of 
the Texture and Figure of their conſtituent 
Parts. But that which in my Opinion, over- 
throws all ſuch Mechanical Aceounts, however 
artfully contriv'd, is that. 5. There items to 
be neceſſary toward a full Explication of the 
Appearances of Nature, ſeveral different Con- 
ditions of this Univerſal Law of Gravitation, 
which cannot be Mechavically explain'd, without 
ſuppoſing different Syſtems of this Fluid, to 
move after different Manners, and according to 
different Laws, which will neither accord eaſily 
together, nor ſeem like the Limitations and Sim- 
plicity of Nature. That there are different 
e Con- 
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Conditions of che Uniyerfal Law of Gravitation, 
neceſſarily, to be ſuppos d, ſeems evident from 
the Nature of Light, as Sir Iſaue Nemton has 
explain d it from certain Experiments; and there 
are other Appearances in Nature, that ſeem to 
require Conditions different from that which 
governs the Motions of the Celeſtial: Bodies, 
and cauſcs the inflexions of the Light, as ſnall 
be afterwards ſhown. Now, to account Me- 
chanicallj for theſe different Conditions of the 
General Law of Gravitation, there muſt of ne- 
ceſlity be ſuppos d various and different Syſtems 
of ths ſubrile Fluid, Which looks à little odd, 
eſpecially if we conſider, that is not as yet 
Known how many and how different theſe Sy- 
ſtems muſt be ſuppos d, to account for all the 
various Conditions of this General Law, that 
may hereafter he diſcovered neceſſary to ex- 
plain the various A pearances of Nature. 6. Laſt- 
ly, this whole Alla is more Naturally and 
Simply to be accounted for Ron u eg e now 
to be laid down. . | 


Corolla. 5-48 br 
2 XXIV. From what has been ſaid i it appears 
char the Attraction or Gravitation of Bodies to- 
ward one another, is not to be Mechanic ally ac- 
counted for, and ſince it has been likewiſe ſhown, 
that the Planets cannot continue their Motions 
in their Orbits, without the Suppoſition of ſuch 
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this muſt be a Principle impreſs d on Matter by 
the Creator of the World; it is a Principle no 
ways eſſontial to Mattet, ſinee it is the Source 
and the Origin of the Celeſtial Motions, as 

Sir Jſaas Nemtos has demonſtrated. And by the | 
firſt Law of Nature and its Corollaries, no kind 


af Motion is eſſential to Matter, and thetefore 


Attraction or Gravitation cannot be eſſential ta 
it; it is nor 4 Reſult from the Nature of Mat : 


ter, beeauſe the efficacy of Matter is communi 


means act at. a diſtanee; for we ſee an Object. 
becauſe the Light reflected from thence ſtrikes 
immediately upon aur Organs of Viſion, we 
ſmell, becauſe parts of the odarous Body touch 


the Nerves of our Noſtrili, and univerſally all 


the other Natural Effects of Matetial things are 
perform d by the meer Impulſe of one Body on 
another. whereas his Power ef Gravitation acts 
at all Diſtances without any Medium or Inſttu- 
ment to convey it, and paſſes. as far as the Li- 
mits (if any ſuch there ate) of the Univerſe. 


And acts, not like Mechaxige! Cauſes, accord- 


on which it acts, but in proportion to the Quan- 


tity of ſolid Matter which theſe Bodies contain. 
Beſides, by the firſt Law. of Nature, Matter is 
entirely paſſive in its Nature, and can no more 
tend to. or draw other Bodies than it can move 
of it ſelf; like wiſe hs Wa this Graxieation 
. 4 ol 
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of the parts of Matter toward one another de- 
ſtroy d, yet ſtill Matter wou d be the ſame ex- 
tehded ſolid Subſtance. Moreover, if there 
were but one indiviſible Part of Matter in be- 


ing, it could not be ſaid to have this Property, 


it being a Relative one, and having reſpect only 
to other Parts which it attracts; whereas Impe- 
netrability or any other of the eſſential Proper 
ties of Matter continues with it, 'evin when it 
becomes indiviſible. On the other Hand, if 
the whole Quantity of Matter now in being, 
were amaſs d ſo together, that there were nei- 


ther Motion nor Vacuities in it, (neither of 


* 
»” 
w 


which Suppoſitions N for 


if any two Particles of Matter can be ſo com- 
pacted as to admit no Vacuity between them, 
then it is no contradiction to ſuppoſe the whole 
aggregat of Matter ſo amaſc ad, and we are demon- 
ſtrably certain, Motion is not eſſential to Mat 
ter) then the whole Maſs would either be with- 
out this Quality of Attraction, or this Quality 


would be abſolutely uſeleſs or without Effect, 
which is much the ſame thing in an active Qua- 


lity, as this of Attraction is. Laſtly, as Mo- 
tion is in ſome Circumſtances, the neceſſary 
Effect of gravity in Bodies, and in other Cir - 
cumſtances muſt have proceeded from an ori- 
ginal Impreſſion, (as in the projectils Motion of 
the Planets along their Tangents) and yet is of 
the ſame abſolute Nature in both Caſes, and 
certainly, is not eſſential to Matter; ſo Atteu- 
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ion or Gravitation is not eſſential to Matter, but 
ſeems rather an original Impreſs which continues 
in it, by virtue of the Omnipotent Activity, in the 
Divine Nature of which it is a Copy or Image in the 
low Degree that is ſuitable to a groſs Creature, 
and ſo may now be reckon d among the primary 
Qualities of Matter, without which, as it is now 


conſtituted Matter cannot be, but did not Origi- 


nally belong to id as a Materia prima. On all which 
Accounts, its highly probable that this Univer- 

ſal Force of Gravitation is the effect of the Di- 
vine Power and Virtue originally impreſs'd on, 
and by that firſt Euergy continued in Matter, by 


vhich the Activity and Operations of Material 
Agents are preſerv d. And this Power of Gra- 


vitation being thus impreſs d on Matter, is one 


reaſon of the Diſtinction between the Laws of 


Creation and Nature, for tho the Energy of that 
firſt Impreſſion does ſtill laſt, and is the Source 
and Spring of the Uniformity and Continuance 
of the Celeſtial Motions, yet its not being eſſen- 
tial to Matter, nor ariſing from its Nature, is 
the reaſon why it ought not to be reckon'd 


among thoſe Laws which ariſe from the parti- 
cular Texture, Figure and Diſpoſition of Bo- 


dies, ſuch as moſt of the Laws of Nature or 


Motion are. The chief Difficulties that I can 


find have ſtraitned Learned Men, in admitting 
this Principle of the Univerſal Law; of the Gra- 
wvitation of Bodies upon one another are, 1. That 
they cannot conceive how this Principle can be 

1 | Mechanis 


— 


Mechanically accounted for and they think it 
Uupbiloſophical to admit any Principle in the Ex- 
plication of the Appearances of Nature which 
can't be thus accounted for, It is indeed in my 
Opinion certain, that this: Principle cannot be 


Mechanically accounted for ;:for there is no other 


Mechanical:Cauſe:conceivable, this Principle of 
the Gravitation of Bodies upon one another, can 
ariſe from, but the Motion of ſome ſubtile 
Fluid, and were there no other Argument againſt 
all poſſible Explications of Gravitation ariſing 
from the Motion of a ſubtile Fluid, but this 
one, vix. that thereby theſe Parts of Matter 
which are the Cauſe of, or produce Gravitation, 


are upon this Suppoſition, deſtitute of Gravity; 


I ſhou d think it ſufficient to prejudice any inqui- 


ſitive Man againſt ſuch Explications; for it's 


certain that Nature is uniform and conſiſtent 
with it ſelf, and wou'd not deprive one part 


ol Matter of ſo Cardinal 2 Property, with 


which ſhe had endowid all the reſt. The whole 
Foundation of | Natural. Philoſophy, is Simplicity 
and Analogy, or a Simple, yet Beautiful Har- 
mony, running through all Works of Nature in 
an uninterrupted Chain of Cauſes and Effects, 


with proper Limitations of Circumſtances : 


And if theſe Principles be ſuperſeded, or this 
Chain broken, we can expect nothing but Ab- 
ſurdities and Inconſiſtences in Phileſophy. But 
even the admiſſion of ſuch an Enypoiheſis removes 
us but one Step further from Immechanical ow 
VT x -  ciples, 
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tix ples, ſor the Cauſe of the Motion of chis 


fabrile Fluid, which is the Cauſe of Gravity, 
is it ſelf Fumschonical. Nor has any Body 
ever pretended to aſſign any other Cauſe of the 
Motion of this ſubtile Fluid, but the Omniporent 
Danſe of the Univerſe; and finee we muſt of 
Necoſſity admit the Motion ot this ſubtile 
Fluid, which is the Gauſe of Gravitation to be 
un accountable-Withour' a Firſt Cuuſe, why may 


we not rather admit this Firſt Cusſe to have im- 


prels d this Property 
Difficulty 


in Matter, ſince that this 
is the ſüme in both; and that beſides, 


the firſt Suppoſition is burthen d with ſeveral 


Additional onet, to which the ſecond is not 
liable. There has never been any Syſtem of 
Natural P hiloſophy offeted to the World as yer, 
that does not require ſome Poſtalates that are 
not to be accounted for Mechanically ; the feweſt 
any one pretends to, are the Exiſtence of Mat- 
ter, the Impreſſion of Rectilinear Motions, and 


che preſervation of the Faculties of Natural 


— which no Man has pretended to account 
for from Principles of Mechaniſm; and the Im- 
preſſion of an attractive Faculty upon Matter, 
is no harder Poſtalate than any of chele; but 
ſince it is Matter of Fact and /Demioaſtrarion, 
that Matter is in poſſeſſion of this Quality; for 


we daily ſee, that the Earth draws to its Center 
all Bodies within its Activity, we muſt allow of 


it, whether it be to be Mechanicaliy accounted 
med or not; and fince it is not to I = 
or 


Ld 
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for from Mechanical Principles, as I think, I 
have demonſtrated, we muſt of neceſſity refer 
it to the Power and Influence of the Firſt Cauſe 
of all things. For Cauſes proceed in a continual 
Chain, from more complex to more ſimple 
Ones, and at laſt to the moſt Simple; and when 
we are arriv d at that Cauſe, we can go no 
further, elſe that Cauſe would not be the moſt 
Simple; and this moſt ſimple Cauſe cannot be 
. Mechanically explain d whatſoever it may be, 

elſe it could not be rhe moſt Simple: And 
therefore fince we muſt admit of Iumechanical 
Cauſes, ſince Gravity is undeniably the Property 
of all the Bodies we can make Obſervations 
upon, and is ſufficient to account for the Ap- 
pearances of all thoſe Bodies that revolve about 
us, as Sir Iſaac Newton has ſnown, there can be 
no Reaſon for rejecting it, tho it cannot be 
Mechanically explain d. 2. Another Difficulty 
ingenious Men have in the Conception of this 
Quality in Matter, is, how it can act at a Di- 
ſtance without any Medium to convey this Acti- 
on, as of neceſſity it muſt. Now, were there 
no other Difficulty of the like Nature in Philo- 
ſophy but this one, it might ſtumble judicious 
Perſons. ; but we know the manner of 7hinkting 
and Reflection, of Remembring and Senſation, are 
things not eaſily to be explain d, and yet we 
muſt admit them. The Communication of 
Motion from one part of Matter to another, 
and ev'n the firſt Production of 3 and 
4 \ g Otlon, 
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Motion, are not to be accounted for, and yet 
there is no denying that ſuch things really are, 
when we are capable to explain how our Souls 
and our Bodies act mutually upon one another, 
we may come to be able to conceive how Matter 
acts at a Diſtance without any Medium; but till 


then, it is ſufficient to know, that ſuch a Qua- 


lity is actually lodgd in Matter, and that it is 
the Cauſe of all the Great and Uniform Appear- 
ances of Nature. There is no Contradiction, in 


ſuppoſing that the ſame Effects may ariſe from 
Cauſes not altogether the ſame, but that only 


can be the true Cauſe from which the Effect 
truly proceeded. Other imaginary or ZHypo- 
thetical Cauſes, have no place in true Philoſophy. 
In Clocks, for Example, the Hand on the Dyal- 
Plate, may be movd by a Spring or Weight; 


but if a particular -Warch were propos'd, he 


wou d ſay nothing to the Purpoſe, who ſhou'd 
explain all its Motions by a Spring; when upon 


looking within it, he might have found a Weiglit 
perpetuating the Motion of the Machin, which 
yet he cou d not explain by Rules of Mecbaniſm 
No wiſe and honeſt Man, who throughly un- 
derſtands the Matter, will offer to explain by 
Rules of Mechaniſm, how this Syſtem of things 
was produc'd, nor how the Faculties of Mate- 
rial Organs are preſervd, whence” they aroſe, 
and what way they communicate their Actions 


and Influences to one another; it will ſuffice 
ſuch, from the Preſent Appearances to inveſti- 
22115 ö — gate 


Flulaſopin, 


ho not ig maſt proper Place, 


tainly implanted 
traction, in the greateſt Cumra Body 
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No: Bodycwnherds. t:16lorably acquainred 
with rhe maſi probahle-Dilcoveries in Natural 
van imagine theſe to teach any fars 
ther than — groſſet Lincaments, or 
more eonſpicudus Oo linei o the Works of the 
Almigbii a ſinec he muſt be ey Ignorant, wh 


an think to ſearch Aim br his Hart out, e an) 


talerable agree of Herfeſt ion. 


Simplicity and Har. 


man are the ſureſt Marks chat the Diſcoveries 


made are of the true Kind; and Analogy, the beſt 
Rule to mate them by.“ This is ſo evident in 
the Principle: of Atiratian, that I ſhall here, 


obſer ve a few 


to At- 


of each 
Syſtem towards the leſſer « 


ones towards the greateſt Central one, and to 


Wards b . and from 
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Far Aua impor Dianas all 
comely, regular and uniform Revolutions, 
es and Actions upon one another 
ſpring. Thus ix. . the great Bodies of 
2 e | ing Analogous to this 
ad firſt Mose (at leaſt acting 
2 of God and Nature it ought 
— on of all the noble and regular Actions 
of ſpiritual Beings. el being ae (l. Jeve- 
reigns; ſelfꝛexiſtent and OY: when 
he made Creatures partaking of hi lf, ma- 
ges, Bmanat ions, "Aiffwees.; = out 5 
his e could not but im- 
_ preſs; upon molt. intimate Natures and 
Subſtances, _ a Cemral Tendency toward Him- 
ſelf, an Eſſential Principle af.. Re Union with | 
himſelf; which in him is à Principle of 4t- 
traGign a them towards him, him, Analogon to 
this Principle nom mention d ons the Grear 
Bodies of the ;Uniyerſe, As well might wy 
ſuppoſe an exquiſite Arrificer opiate 
ducing a piece of Work which ſhould bots 
Reverſe; of his owW n Idea: As well may the 
Re be fi — — to che Body of the 
Sun, or the Stream to the Fountain. lead; a8 
that infinite Power and Perfection ſhould 50 
duce a ſpinitaal Creature, that had a neceſſary 
Tendency to ſhun, or fly away from. him, or 
even be in à ſtare of. Indifferency..roward him. 
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on muſt 40 W. 85 as ende moſt congruos; 
10 the Nature of che Creatures it produces, 


In order to make them as happy as they can 
de made; ad therefore God could not rhe 


ſpiricual Creatures, but he muſt implant the 


Principle of Re in them, in order to 


bring thi m back to himſelf, that is, to make 
them happy! This is the Origin of Natural 
Probity and Corſcience. It is 6:59 this Princt- 
le may be, and in moſt actually is, buried 
125 1 and Senſualicy j-extinguiſhfs, as 
it wete, by the more powerful Atiructbons of 
reſent” ſenſible" Objects, the Allurements of 
arnal En weil, and the violent Diſtrasbi. 


ans of "the leafares of this World; ſo that it 


is not eafily perceicdd, but by rhoſe who 


have for ſome time Ethfully follow'd* its Di- 


redaion and Drovings." But ir is no leſs an 


_ eſſential Principle in à pf Creature, the 


thus ftifled and ppc, than the "Rational 
Sit 55 bf un e ko is Opefti6 8 4 

pos be hindred and obſtructed this" the 

ept Organſation of its Body. This Prinei- 

ps, Whenever dil 

tangled, unfolded,” attended ro, And regu- 

ho 

their” proper Cine, 'of Eight aud Huis, and 


Unite them for Ever with it, as the” Sun's At- 
traction will bring about the Seaſons" and 
Changes” of the Vear. On the other E if 
* ä dae not its Energy" ir 


Light, and one another, revolve in comely 95 
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ceaſe, the acquired Principle of Diſſimilarity 


muſt repel theſe Beings with infinite Force from 
their Centre, ſo that the Principle of bee 


being ſet free by Death, and diſintangled, and 
acting conſtantly, becauſe Eſſential, muſt di ivᷣè 


theſe Beings towards God their Original Centre, 5 


and the Principle of Diſſimilarit y tepelling them 
or forcing him to repell them with infinite Vio- 


lente from him, muſt of neceſſity make them 


infinitely Miſceable. Thus the future Hap- 
pineſs or Miſery of ſpiritual Creatures, depeiids' 


on this Principle of Re-anton, as indeed their 


preſent does likewiſe ; for Whatever is in the 


order of its Nature; that is of God; its i- 


gin, muſt be Happy, ſince he is ſd j and What- 
ever is in 4 violent or unnatural State, that is, in 


a State oppoſite to God and' Happineſs, mult 


be in Miſery. As the Planets diſturb d by no 
other AtrratZions; but from their Centyal Orb 


det and beautiful Harmony, ſhedding their bes 
nign Influences on one another? ſpiritual 
Creatures, following the Druwings of We lum 
nous Centre of their Being, ads piving ig 
ſelves up to the Direction of theilt Anand Priti-* 


ciple of Re- union, enjoy the whole Felicit yo RE 


their Natures in their preſent State, ad van 
Purity and Petfection, Ia i mutual Benevo⸗ 
lence and good: Will towards one another. Fot 
as Metin is the ** pas of Ar. 
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imprinted by the Aurhor of Nature upon all 


the Bodies of this Univerſe, is that every part 
of every Body atrracts cvety part of every 


other Body; and the moſt general Conditions 
of this Law are, that the Force by which ond 
part attracts another in different Diſtances from 
it, is rœeiptocally as the Squares of thoſe Di- 


ſtances; and that at the ſame Diſtance, the Force 


ol the Attraction or Gravitation of one part 
toward divers others, is as the Quantity of 
Matter they contain: By the Virtue and Effi- 

cacy of this 'Law, the Planets muſt perpetually 
move in Zlprick Orbits, if they meet with no 
reſiſtance in the Spaces in which they move. 
For ſince it has been obſery'd; that all Bodies 


9 05 in theit ſtate of reſt, or moving uni- 


mly in a ſtreight Line, but in ſo far as they 
ate forꝭ d out of rhis' State, by ſome foreign 
Violence impreſs'd on them; it follows from 
thence, that Bodies Which move in Curve Lines; 
and Which are therefore' forcd out of their 
ſtreight Courſe, which would have been the 
Tangents' of theſe Curves, muſt needs be re- 
taind in rheſe Curve Orbits, by ſome foreign 
Violence perpetually acting on them The Fl.. 
nets therefore which revolve in Curve Orbit 
(becauſe returning again in the ſame Tract per- 
etually) muſt neceſſarily have ſome foreign 
Tolente perpetually acting on them, by whoſe 


laffuence they are drawn out of their Tangents. 


ES. =: Moro 
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Moreover, ſince it is demonſtrated,(Prop.z. Lib. l. 
Princip: Phil. Nemtoni.) that Bodies, which move 
in a Curve, on a Plane, and by a Line drawn 
from them to a Point, fixt, or however moved, 
deſcribe about that Point Areas proportional 
to their times: are urged or drawn by a Force 
tending to, or whoſe Direction is toward that 
Point ; and ſince by Aſtronomical Obſervation 
it is certain, that the primary Planets about the 
Sun, and the ſecondary Hlanets about the primary 
Ones, deſcribe equal Area's in equal times. It 
is evident, that the Direction of the Force, 
whereby the Planets revolve in their Orbits, is 
toward their Centers: and this Force may be 
very properly call d Attractive in reſpect of the 


* 


Central Body; and Centeipetal, in reſpect of the 


revolving Body. Laſtly, Since it is likewiſe 
demonſtrated, (Coroll 6. Prop. 4. Lib. 1. Þronein. 
Phil. Nemtoni) that if Bodies move equably in 
Concentrie Circles, and the Squares of their 
periodical Times be as the Cabes of their Di - 
ſtances from the common Center; or, if Bodies 
revolve in Orbits that are pretty near Circles, 


and the Aſpids of theſe Orbits be fixt: then the 


Centripetal Forces of thoſe Bodies, will be reci- 
procally as the Squares of the Diſtances. And 
that the One of theſe Caſes, or the Other, is 
Fad, is univerfally acknowledged by all Aſtro- 


 20mer5: and conſequently the Centripetal Forces 
of the Planets, are as the Squares of their Di- 


ſtances. Ncw that we may have a general View, 
"2057 in how 
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how a Planet by the fame Law, can be made 
approach to, and recede from the AttraiFive 
Central Body, which ſeems the greateſt Diffi- 
culty in this Caſe; let us conſider the follow- 
ing Scheme, wherein let S repreſent the dun. 


As Bs, the Orbit of a Planet B, delcending 
rom B to 4. Let the time of its Revolution 
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be divided into equal Parts, and then they 
will be repreſented by the equal Areas which 
are ſuppoſed to be- deſcribed. by the Line BS, 
drawn through the Body of the Plauet B, to 
che Sun & in its ſeveral Stops; v, f, 5s; r, A and 
e E 3: theſe 


\ | 
25 


me 


” 


| theſe Area will be the Triangles BF v, v St, 
tSs, sSr,'r 8 4. Now ſince the Attraction in 
S encreaſes reciprocally as the Squares of the 
Diſtances, the Velocities of the Planet in its 
deſcending towards the Sun, muſt be encreaſed 
by the encreaſing Central Force on it, which 
muſt make the Baſes of theſe Trianglis larger, 
that is, the Arches B v, vt, ts, s , r 4, muſt 
ſtill grow longer, as the Planet approaches nearer 
the Point 4. When it is come thither, it wou'd 
of it ſelf run out in the Tangent A C, make 
AS$q equal o 485, equal to 48 r. Then 
in the time in which it deſcribed the Area AS r, 
it would, if the Central Force in S were ſuſpen- 
ded, deſcribe 484; but when the Central 
Force acts, ir muſt be drawn out of A 4 into 
Ap, and deſcribe the Area 4 Sp, equal to 489 
in the ſame time, and fo of all the other Arens, 
till M. to B again, and that perpetually. In 


a Word, the greater Velocity at 4 than at B, 


wou d carry the Planet much further out in the 
Tangent 4 C, than in the Tangent B D, by which, 
the Central Force acting, it wou'd be carry'd fur- 
| e, its Orbit in aſcending from A, than in 

eſcending from B; and conſequently, it muft 
approach to Sin deſcending from B, and recede 
from & in aſcending from A. By Virtue of 
the ſame Law, and of theſe Conditions, the 
Moon will for ever turn round the Earth, as the 


Earth Goth round the Sun, and the Satellits of 
Saturn and Jupiter round them; as alſo the Co- 
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mets will in very oblong Ellipticł Orbits deſcribe 
about the San equal Area's in equal times; but 
becauſe the San, not only attracts the Planets 
and Comets, but alſo rheſe the San, and he 
wiſe the Planets attract one another, their Or- 
bits will be ſomewhar irregular, and differ from 
exact Ellipſes, which will be more ſenſible in the 
Motions of the Moon, becaule She is ſo near to 
us; and this one Conſideration wel apply'd, 
will account for all the Irregularities bende 
oblerv'd in the Celeſtial Appearances, as Sir 
Tſaic Newton has ſhown 3 likewiſe, fince a great 
part of this our Globe is covered oyer with - 
Water, it is plain, that by the joint Force of 
\ {% Attraction of the Sun 1 Moon, the Water 
that lyes directly under them, will be raisd 
above its ordinary Level, which will likewiſe 
happen if they are directly in the oppoſite part 
of our Globe, | becauſe the remoter parts. of 
the Water will be leſs attracted than the nearer, 
and the Motions produc'd in the Waters by the 
Attraction of theſe two Lymjzaries can't be ob- 
ſerv'd feparately, but their Forces make-up a 
1 | compound Motion, which at New and Full Moor 
is greateſt, and leaſt at the 2uadratures; and © 
- theſe effects are variouſly limited by: the diffe- 
f rent Diſtances of theſe Laminaries from the 
: Earth, their Declinations from the JFquatar, 
© 
f 
N 
5 


the various Latiind's of Places, and allo the 
different Situation of the Shores, Banks anc 
Bays of the Sea, By this Gravitation, ouics 
0 3 4 „ on 


n 1 


on this Globe will preſs towards its Center, 
tho” not exactly thirher neither, by reaſon of 
the oblate ſpheroidical Figure of the Earth ariſing 
from its diurnal Rotation about irs Axis. Thus 


we ſee this one Principle will account for all 


the great and conſtant Appearances of Nature, 


and none but this will exactly anſwer any one, 


much leſs them all, which is a Demonſtration 
of its Truth. And were not our Terreſtrial 
Phyfielogy more complicated than the Celeſtial, 
(by reaſon of the multiplicity of different At- 
tractions proceeding from the many different 
Bodies that ſurround any particular one) we 
| ſhould doubtleſs ſee the Extent of this Princi- 

ple, in accounting for the more minute, and 

Fit conftane appearances on this our Globe, as 
in a great many we actually are. Add to theſe 
Conſiderations, that we are certain by the Ef- 
feds, that the Gravitation by which, the Pla- 
nets are kept in their Orbits, and by which the 
Moon turns round the Earth, is of the ſame 
Nature with that by which heavy Bodies tend 
toward the Center of the Earth. In the Moon 
the Caſe is plain, for ſince the Rectilinear Spa- 
ces, ' deſcrib'd by falling Bodies in the begin- 
nings of their Motions, from whatever Motive 
Powers they be urg'd or drawn, are proportional 
to theſe Powers. The Centripetal Forces of the 
Moon revolving in its Orbit, will be to the Force 
of Gravity on the Surface of the Earth, as the 
Space the Moon deſcribes in deſcending towards 
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the Earch, by its Centripetal Force, in a ſinall | 


t 


* 
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portion of time, if ir were ſuppos'd depriv'd 
chen of Circular Motion, to the Space, a heavy 


: 


Body wou'd deſcribe in the ſame time by its 


own Gravity, near the Surface of the Earth. 


The firſt of theſe Spaces, is equal to the verſed 


Sine of the Arch deſcrib'd by the Moon in that 


time, for that is the: Meaſure of the Tranſla- 


tion of the Moon out of its Tangent, by this Cen. 
tripetal Power, Which may be computed from 
the time of its Periodical Revolution, and its 
Diſtance from the Center of the Earth being gi - 
ven. The other Space is evident from the Experi- 


ments on Pendulum s; and when the juſt Calcu- 
lation is made from theſe Principles, the firſt 


Space to the ſecond, or the Centripetal Force of 


the Moon revolving in its Orbit, to the Force 


of Gravity on the Surface of the Earth, will b 

found as the Square of the Semidiameter of the 
Earth, to the Square of the Semidiameter of the 
Moons Orbit. But in the former part of the 


Section it has been ſhown, that the Centripetal 


Force. of all the Planets, was reciprocally as the 
Squares of their Diſtances. Therefore the Cen- 
tripetal. Force of the Moon near the Earth's Sur- 


face, is equal to the Force of Gravity, and 


conſequently it is the ſame Force in both; 
for were they different Forces, Bodies by the 
ynited Forces of the Moon and Earth, wou'd 
fall with double the Velocity they now do: 
lt is plain then, that tlie Ceutripttal Force 
. = whereby 
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Henke the Hoon is vs out of its 
is the very ſame Terreſtrial Gravity n 


— 


Bod ies deſcend near the Barth,) which reaches 


to the Moon; and ſince the Revolutions of the 


primary Planes about the Sun, and of the econ. 


dar) Planets about theit primary Ones, are Ap- 
pearances of the ſame Nature with thar of the 
Moon about the Earth, ſinet᷑ jt bag been ſhown 
that the Centripetal Forces of the primary Pla- 


nets are directed towards the Sun, and the Cen- 
: tripetal Forces of the ſecondary Plantts towards 
their primary Ones, as the Moon is towards the 
Earth; Laſtly; Since all their Centripetal Fot- 

ces are reciprocally- as the Squares of their Di- 


ſtances, we muſt conclude the Natutes bf theit 


Gravitation. 1 be the ſame in them all, and 


that they all Gtavitate towards one anorker. 
For ſince Action and Reaction is mutual, and 
ſince the primary Plantss gravitate towards the 


Sun. as alſo the ſecondary Planeis tend toward 
| the Primar ones as the Center of their Moti- 


ons; and ſince the Decreaſe and Inereaſe of this 
Gravitation, is of the ſame Nature with that of 
our Terreſtrial Gravity; fitice likew iſe the Sun 
diſturbs the Motion of the Moon, and the Sun 


and Mogn thoſe of our Earth, it is plain the 


all, Sun, Noon, Planets and their Sarellts, iny- 

tually gravitate upon one another.. 
XXVI. Having thus in the General eſta- 

Þliſh'd the Laws of Nature; and deduc d ſuch 


See * em as: we found neceſſary 
wen | to 


* 
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to clear ſome Parts of the 9 es 10 


ſes ; having likewiſe ſhown the Neceſſity of 
admitting the Univerſal Law of Gravitation to 
ſolve the Celeſtial Appearances, and hinted the 

reat Uſe of this Principle in the Celeſtial Phy- 
| nth let us next proceed to ſome of the moſt 
Untverſal-of our Terreſtial Phenomena ; and 
firſt of all, let us enquire into the Nature and 


_ Cauſeof Fluidity, which ſeems to conſiſt prin- 
cipally in the Mobility of ſome parts, without 


carrying along with 'em the reſt, or the eaſie 


ſlipping of ſome Parts upon others unmov'd, 


at leaſt, not mov'd after the manner of ſolid 
Bodies, All the Bodies in the. Univerſe are 


Originally compounded of ſolid; Parts, tho 


not indiviſible, yet very ſmall and firm; and 


Fluids muſt neceſſary ox fn in theſe. four Con- 
ditions. 1. That their Parts be extremely lit 
tle; in our common Fluids it is certain that no 


Eye, however aſſiſted, has been able to per- 
ceive their Magnitude ; we have been able to 


diſcover the Figures of Bodies ſwimming in 


Fluids, but no one as yet has been able to 


diſtinguiſh the Figures or Mognitudes of the con- 


ſtituent Parts of Ziquers.. 2 That their Fi- 


proaching to one of theſe, ſo that they may 


touch only in a Point, and by conſequence, one 


Particle may eaſily ſlip upon another, and for 
that End, 3. They muſt be exactly ſmooth and po- 
N We on tO, the Univerſal Law of 


genen 
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gures be ſpherical, or at leaſt ſpheroidical or ap- 
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| es whereby ab Particle of the Floid al 
attracts another, whence that coheſion in the = 
Parts of rhe fineſt natural Fluids proceeds ; bur El 
their Gravity muſt be ſuch, that the Force th 
thereof may eaſily exceed the Force of their di 
Coheſion; and here we are to diſtinguiſh be- pe 
tween cheſe Fluids, generated by the Force of te 
the Fire, and thoſe that are naturally ſuch, is 
there being no neceſſity of attributing any par- ? 
ticular Figure to the Parts of the firſt Kind, | V 
| | which owe their Fluidity to the Force of the | fu 
4 Particles of Fire, which tear aſunder the Parts | Pc 
| | S bl ſolid Bodies, and keep em in a perpetual lis 
vl Agitation, and thereby make em appear in || © 


the Form of a Fluid; whereas the Appgaran- pt! 


| ces of natural Fluids do neceſſarily require the be 

| Conditions in their Parts juſt now aſſignd. | P. 

| 4. The Particles of natural Fluids muſt be fimi- | £2 

| lar, of equal Diameters, of equal Solidity, and ſu 

| conſequently of equal ſpecifick Gravirics, or ſp 

= at leaſt they muſt not widely differ one from Li 

1 | | _ '-, another in theſe Qualities, that the Fluid may th 
| 


be Homogentous, and of the ſame uniform Na- R 
ture; from theſe general Suppoſitions, all the * 
E ard may ny entity” accounted 


Sgt Frey 

XXVII. Water ſevins: to eonfift* of ſonal, be 
deb, hard, porous, ſpherical Particles of equal di 
„ Diameters, and equal ſpecifick Gravities, which W 
D have between em ſome Spaces ſo large, and It 
% ranged in ſuch a manner, as to be pervious > ar 
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all Sides. Their Smoothneſs makes em ſlip 
eaſily. upon one another; their Sphericity keeps 
em from touching one another in more Points 
than one, by both which, their Frictions in ſli- 
ding upon one another is rendered the leaſt 
poſſible; their Hardneſs is the reaſon why Wa- 
ter is incompreſſible, when the Air lodg d in it 
is m „ 
XXVII. The Poroſity of the Particles of 
Water (which is ſo great, chat a Cabical mea- 
ſure of Water contains at leaſt forty times more 
Pores than Parts; for Water is nineteen times 
lighter than Gold, and conſequently nineteen 
times rarer than Gold; and Gold will by much 
preſſure, let Water paſs through ir, and ſo may 
be ſuppoſed to have more Pores than ſolid 
Parts) accounts not only for the different Spe- 
cifick Gravity between Water and other Fluids, 
ſuch as Mercury; but alſo for its greater Tran- 
ſparency than moſt, other Fluids, the Rays of 
Light finding an eaſy, admittance on all Hands 
through its, pervious Pores, and it ſuggeſts the 
Reaſon alſo why it is more eaſily concrered into 


a ſolid Form than other Fluids are Cold and 2 


Freezing, ſeem to proceed from ſome, Salin Sub - 
ſtance floating in the Air; we ſee that all Salts, 

but more eminently ſome, mix d with Ice, pro- 
we ſee all Salin Bodies produce a Rigidity and 
Stiffneſs. in the Parts of Bodies to which they 
are apply d, much like the Effects of Freezing ; 


We 
/ 
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we we know _ Mt. 2008 Hiſtory M Cold, that 


© Freezing increaſes the Dimenſions both of So- 
lid and Fluid Bodies ; Mirroſcopial Obſervations 
inform us, that rhe Fj . 3-5-4 of ſome Salts, be- 
fore they ſhoot into Maſſes; are thin double 
wedg d. like Particles, which have abundance 

of Sörfzees in reſpe&t ot their Solidity, which 


is the reaſon why they ſ\vim in Water when 


they are rais'd once, tho they be ſpecifically 
keavier. But this' Effect may be more juſtly 
attributed to the ſame Cauſe that is preſently 
to be now to be the Cauſe of Freezing, viz. 
to the ſmall Points of the Salts getting into the 
Pores of the Particles of Water, whereby theſe 
Salts are ſuſpended in the Water. In Summer, 


the Hear" of the Sun diſſolves the ſalin Parti. 


cles into a Fluid, breaks off their lender Points, 
and by its Action, keeps em in a perpetual 
Motion, ſo that they cannot fhoot into à ſolid 
Wedge, and conſequently” are not able to pro- 
duce the Appearances of Cold upon Bodies; bur 
in Winter they are leſs diſturb d, and mote at 
liberty, to ap e. one another; and by fhoot- 


1 into thoſe Chryftals (as we ſee che Particles 


"artificial Salts do, when the Liquor is ex- 
posd to the Air) which: by both their Extre- 


mities, inſinuating themſelves into the Pores of 
Particles of Water, make em cohere, and fix 
em in à ſolid Form. The Dimenſions of freez d 
Bodies are encreas d by the Infinuations of 
theſe Chryfal Wedges in their — and the 


Particles 
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Particles of congeal'd Water are kept at ſome 
diſtance from one another, by the Figure of 
theſe Chryſtals, which in Freezing, inſimiate 
themfelves in their Pores; for as I have before 
faid; theſe Chryſtals are obſerv'd to have the 
Form of a double Wedge, whoſe Extremities 
are pointed and ſlender, but its Middle broader 
and larger, ſo that When the Extremities have 
inſinuated themſelves into the Pores of two 
watery Particles, theſe Globules cannot come to 
. touch, by reaſon of the Largeneſs of the Mid- 
dle of theſe 'Chryſals, and ſo thele Particles in 
Freezing, are kept at greater Diſtances from 
one another than they were when in a fluid 
: Form; and-thusithe Spaces between theſe ſpfie- 
'_ || rical- Particles, become larger and wider than 
before, which is one Reaſon why Ice becomes 
[ ſpecifically lighter than Water. But beſides, this, 
7 there are many little Volumes of Air included at 
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ſeveral Diſtances, both in the Pores of the wa- 


I dery Particles, and in the Intetſtices form d by 

Fe their ſpherical' Figures: Now by the Infinua- 

|} rion'of-thele Cheinſtals, the Volames of Air are 

„ tivi out of the watery Particles, and main 

of em uniting form larget Vblumes, whicl 

„ thereby have a greater Force to expand them: 

" | ſelves chan when dilperſed and ſo both enlarge 
+ dhe Dimenſions, and leſſen the ſpeciffck Gras 

4 vity of Water thus congeatd into Ice. Hence + 
\f | we may gueſs ar the manner, how Water im- 

je | pregnated with Salts, Earths or Sulphurs, which 


are 
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arè not calily diſſolvihle, may form itſelf into 
Alettals, Minerals, Gems, and other Foſſils, the 
Parts, of theſe Mixtures becoming à Cement 
to the Particles of Water, or getting into their 
Pores, change; em into theſe different Sub- 
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© Hence it is plain. that the Quantity of Wa- 
ter on this our Globe. does daily deecreaſe, ſome 
part thereof being every Day turn d into Ani- 
mal, Vegetable, Mineral, or -Metalick Subſtan- 
ges, Which arg not eafily diſſolw d into their 
component Parts again 3 for ſeparate. a few Par- 
| lid Body, or keep em aſunder from one ano- 


ther, and they, are no more fluid, o produce 
which, a conſiderable numbet of theſe Parti 


cles are neceſſarily require. 
XXIX. Aercus ſeems to conſiſt of exceed- 
ing. mall, ſmooth, ſolid, ſpherical or ſpheroi- 
ical Particles; for ſince Mercury in ever 1b 
ſmall. Quantities is abſolutely opake, and lets 
none of the Rays of Light pals; ; and ſince, 


* 


29517 be the Cauſe: of Reflexion and Re- 
fraction, Light being Material, muſt either 
make or find a Paſſage through every refract - 
ing. Medium; ſince likewile it is-probable, that 
Light does not penetrate through the ſolid Sub- 
ſtance of the conſtituent Particles of Fluids, but 
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take up; theit being ſpital, accounts fox the 
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its fluidity, becauſe ſpiral Spheres, through 
which another Matter freely paſſes, when com- 
prefs'd, form themſelves into Spherieds, or Fi- 
gutes moſt reſembling them. This Account of 
the properties of Air, may perhaps pleaſe ſome ; 
but there is another, which to others ſeems rhe 
more genuine; for, if Air be ſuppos'd to con- 


ſiſt of ſmall Particles, which endeavour to re- 


cede from one another, with a Force recipro- 
' cally proportional to the Diſtances betwixt thei 
Centers; all che Appearances of Air may thence 
be accounted for; for upon this Hypotheſis they 
will compoſe an Elaſtict Fluid, whoſe D-»fity 
is proportional to its Compreſſion, ' as Sir 1faac 
Newton has demonſtrated ; Prop. 23. Pag. 270. 
24 Edit. The Diameters of the Particles of 
Air ſeem to be greater than thofe of Water; 
and the Diameters of the Particles of Water, 
"greater then thoſe of Mercury; and that of the 
Light, by far the leaſt of all, as ſhall be after- 
. U“ ⁵ oa Ei > 0 
© F XXXl. Other Fluids (beſides that of the 
" Light, under which Name I comprehend all 
that which paſſes under the Name of Ætherial 
or Subtile Matter,” which I ſhall examine here- 
after) ſeem to be compounded of theſe Pri- 
mmitive Fluids, viz. Water, Air, Mercury and 
Light; and of Particles of Salts, Earths, Sul. 
phurs, and ſuch like Ingredients, and the Va. 
tieties of ſuch mixt Fluids may in the general 
bes chus eſlimated. 1. Suppoſing all other * 
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alike, eſpecially the Primitive Fluid, and the 


— 


Figure of the parts of the Ingredient, the mixt 


Fluids will differ proportionably to the Mag- 
nitude of the parts of the ſolid Body, which 
mixes with the Fluid; thus Water or Lymph ' 
mix d with Globules of Fleſh er Blood of 4 
greater Diameter, will make ' a' different Li- 
quor from the ſame Zymph, mix d with 6ʃ0= 
bules of Fleſh or Blood of a leſs Diameter. 2. Cas 


ers Paribus,” (eſpecially the Fluid, the Figure, 


and the Diameters of the mixing Ingredient 
being the ſame,) the Liquor will differ propor. 
Sad to the Difference of the Firmneſs or 

Soſtneſs of the Parts of the mixing Ingtedient; 
thus Mercary mix d with Globules of Diamond, 
would make a different Fluid from Mercury 
mix d with Globales of Silver or Braſs. 3. All 
other things being ſuppos d the ſame, the Fluid 
will differ proportionably to the Difference of 
the ſpecifick Gravities of the Particles of the 
mixing Ingredients; thus 4 mixture of Gold 


and Mercury will make a different Lies from 
that of Mercury and 


| ad, the Difference of 
the ſpecifick Gravities being here only conſide- 
ted. 4. All other things being ſuppos'd the 


ſame, the Liquor will differ according to the 


different Degrees of the Coheſion of the ſolid 
Parts among theniſelves; thus, Mercury mix d 


with little ſpherical Magnets, will make a dif- 
ferent mixture from that of Mercury mixt with = 
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ro be the Priniogenial Differences of mixt 
Fluids; now, not only all theſe may be dif- 
ferently combin d with one another, and with 


the four Primitive Fluids, but alſo the Figures 


of the ſolid Parts in the mixture may be infi- 
nitely diverſified, (whereas we have hitherto 
only ſuppos'd all the mixing Solids ſpherical) 
which will make an infinitely infinire Variety 
9 » . , Song eee eee 

JX. That Light is a Body, or a ma- 
terial Subſtance, ſeems to be evident from theſe 
Conliderations. 1. It is progreſſive, and re- 
quires a determin'd'time to go from one place 
ts another, and is not propigared in zh Inftant, 


25 18 Plain from Mr. Romer's Reaſonings upon 


the Eclipſes of the Satellit, of Jupiter, (which 


are, confirth's by the Obſervations of c her 


France!) whereby the demonſtrates, tha 
ght requires about ten Minutes to come from 
the Sus to us. 2. It may be ſtopt or reſiſted 


* q 


in js Dalige from one place to another, by 
$HOTE ein 4 He £473; n | 
the Interpoticion of an opake Body, as other 
Fluids are ſtopt in their Courſes" by the Oppo- 


ſition of any ſolid Body. 3. It may be con- 
Stegated within a narrower, or ſcattered thro' 


# larger Space, 3s is evident from refleing 
Specula, and refrafting *Burning*Glaſſes. 4. It 


may be reflected, and the Determination of 


its Motion changed kke other Bodies, and it 


Hblertes che fame Law in its Reflexions thar 
_ Other Bodies do, 5. the Angle of Reflexion 
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hs in Nig al pore 1 we a 7. 

e may be confin'd and ſhut up in determig d Gp | 

— ces like other n . The Light of che San . 
e will warm and hear other ſolid and fluid bs. 


dies, which Effects, continue when their Cauſe 
is remoy'd ; the parts of Light are Yearly im- 
% in Fruits, Plants, and . egeta- 
as we ſee. by the Spirit If 90 warm Jui- 
ces they e 's. Laſtly, T N of Light 
N ate Fogg 'd with 5 Original "As 0 leurs. {ome 
d are Red, others Blue, others Tellom, and ſome 
y WM Greep,: 8 Sir 1/aac, Newton has demonllrated, 
er and may be ſeen by a Priſa applied. to. the Hole 
- of à datkend Room, through which the Syn 
n- ſhipes, Now all theſe are the, Properties of 
Y <0 25 can We to par. but Mate- . 
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Ir Particle of Light. are 
of Tad, we . ifnuge 
ir fron 1. ence, 1 5 they pal through almoſt All 
ip Bodies has, are. ag ſuch as Chryſtale, 
In e everal Gems ns Ta Fluids but 
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Mercury; and that it freely paſſes where no 
other Fluid, how thin ſoever, can enter, and 
yet, no Eye, however aſſiſted, has been able 
do diſcover or diftinguiſh the parts of the groſ- 
ſeſt Fluid. But what moſt of all demonſtrates 
their ſmallneſs, is, that Light may be propa- 
gated from innumerable d eren Luminous Bo- 
dies, Without any conſiderable oppoſition to 
one another; ſuppoſe a Plate of Mettal (ha- 
hee ee top the ſmalleſt Hole can be made) 


were grected perpendicularly upon a Horizontal 
Plant, and about it were (et innumerable lu- 
minous Objects of about the ſame height with 
the Plate, ar an ordinary Diſtance from it, the 
Light proceeding from every one of thaſe Ob- 
ks, will be propagated through this ſmall 
Hole, without interfering. This will appear by 
applying a dark Object in a ſtraight Line againſt 
- the Luminous Body, for the Lighr of this Body 
will through the Hote be receiv'd upon the 
dark Body: Now it is impoſſible that fo many 
different Streams of Light cou'd be tranſmitted 
throughtſo ſmall a Hole, were not the Parti- 

cles of Light extremely ſmall. Add to this, 

rhat were not the Particles of Light extremely 

little, heipg extremely ſwift, (1. e. more than 

© a Million of times ſyifter than a Cannon Bullet, 


| conrjning it is greateſt Velocity, a8 ſhall b 
- preſently Thown) they wou'd peirce all Kinds 
_ of ſolid Bodies with almoſt as great Facility as 
| they do Vacuities, whereas we ſee Light re- 


_ gularly 
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0 gularly reflected from ſome Bodies. More - 
d over, we fend that innumerable different Spheres 
e of Light within our Horizon, may be propaga- 
. WW tcd from their ſeveral luminous Centers, with-: 
8 out interfering. How many Millions of Can- 
1 dles and Flambeaux may we fee ſending out 
5 their Tldes ot Light, without claſhing upon 
0 one another, which argues both the Smallneſs 
of the Parts of Light, and the Largeneſs of 
) the void Interftices between the Farticles of 
al Air and other Bodies. © © 1 
1 * $XXXIV. How extremely ſwift the Parti- 
h cles of Light are, we may gather from the 
2 forementioned Experiment of Mr. 'Romer's, 
b- whereby he demonſtrates, that the Streams of 
ll Light paſs from the San to our Earth in about 
y ten Minutes; and Hugens in his Coſmotheores, 
lt has prov'd; that a Bullet continuing in the Ve- 
ly | locity with which it leaves the Muſle of the 
he Cannon, wou'd require twenty five Years to 
y paſs from us to the Sn: Now the Vid Per- 
7 curſa being the ſame in both, the Velocities 


ti- will be reciprocally as the times, i. e. the Ve- 
is, locity of Light will be to that of a _ 


ly Bullet, perſiſting in its greateſt ſwiftneſs, 

an twenty five Years is to ten Minutes; or as 
et, 1314700 to one Proxime, fo that the Velo- 
be city, with which the Particles of Light paſs, 
ds will be more than a Million of times ſwiſter 
a8 than a Cannon Bullet. Moreover, the Diſtance 
re · betwixt the $47 and ws, is at leaſt 1 2000 P. 


4 - meters 
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neter of the Earth, but allowing it to be only | 


10000 Diameters, the Light runs a thouſand 
Diameters in a Minute, or ſixteen and half Dia- 
meters of the Earth in a Second, or beating of 
an Artery, that is more than x 100000 Toiſes, 
ſince the Diameter of the Earth contains 2865 
French Leagues; and every League contains 
2282 2 e dame to the Numbers of 
Mr. Picari Sa Sound goes but about 18a 
Tojſes in a wherefore Light is about fix 
hundred — ty times more Swift than Sound. 
Likewiſe; ſince the Earth's middle Diameter is 
2846 Miles, each of which, contains 5000 
Feet; and ſince Light goes in a Second ot in 


a pulſe of an Artery, ſixtcen and a half Diame- 


ters of the Earth, it is plain, that in every Se- 


Miles, whic rodigious and almoſt 


an; incredible Space on o. ſhort-2 time. But 


he extraordina "Effects: of Li - and Hear, 
eem to require all this 3 we ſee on ae 


it acts (being congregated) upon the mo 
compact ſolid Bodies, and we never perceive 


any diminution of its F orce Wii from a 


abatement of its Velocity. 


$ XXXV, The Sun and figr Sers ſeem to 
| be huge, denſe Bodies (like the Earth or Pla. 
nets) heated to an extraordinary. Degree, and 


their Heat probably may be preſeryd by the 


greatneſs of their Bodies, and the mutual Action 
Light | 


ao. Reaction, bet ween theie hs and the 


— 


it runs at — 2, hundres, and thirty thou- 


kept from fumeing away by. their {#xity, 25 
alſo by vaſt Weight and Denſity of the At 


pheres incumbent upon them, and powerfully | 


compreſſing them, and condenſing the Vapours 


and-Exhalations which ariſe from. them. The 


beſt Image we can frame to our ſelves of the 
San, is to conceive the Body of the Sun, and 
the Fluid of Light ſeparated and apart, (and it 
is highly probable, they may be actually ſepa- 
rated, and the firſt intirely drain d of the lat- 
ter) the Sum then will be like a great Earth, only 
more Denſe, Compact, and Solid. The 4 

Light,like that of Water or Air, but infinitely more 
ſubtile, active, and of finer Parts; and that (in com- 


pounding them again) the ſirſt has been ſaturated 


with, or quite fyallow'd up in the latter, by 
which the Parts of the firſt has been put in 
ſtrong, quick and vehement Vibrations. When 
the Jun and fixt Stars are thus diſſolv d 
and drench d in this Fluid, the Light. will be 
emitted from them by the vibrating Motion 
of their Parts, after. the manner we ſee Iron. 
when heated to ſuch a Degree, as to be juſt 
going into Fuſion, by th: vibrating Motion 
of its Parts, ſend forth with Force and Vio- 


great Bodies preſerve. their Heat longeſt, and 
hat perhaps in proportion to their Diameters.. 


Sir 1ſaac Newton has made it; probable, | that 
the comet which appear d in 1680, by approach. 
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ing to the Sun in its Perihelium, acquir d ſuch a 
1 Heat, as 7 4 cars — pour: 
ing, whence we m 8, that ſuppoſing the 
825 and fixt Se only Cale of denſe 
and folid Matter like the Planets, heated to à 
very intenſe Degtee, they may be many Milli- 
ons of Years without loſing any conſiderable 
part of their Heat. Aſtronomers have obſery'd 


2 cloſe, compact and large Atmoſphere about 


the Sun, and there is no doubt to be made, 
that its Body is of the fame Nature with the 


other material Parts of rhis Univerfe, excepting 
what Alterations its vehement Heat may pro- 


duce, and confequently, its highly probable; 
that the Sun and Hxt Stars are only Planet“ like 
Bodies, vehemently heateen. 

XXX VIL Bodies and Light, act mutually 
upon one another, i. e. Bodies act upon Light, 


in emitting reffecting, refracting and ben ding 


its Rays, and Light upon Bodies, in heating 
them, and putting their Parts in a vibrating 
Motion, wherein Heat conſiſts, according to 


Sir ſcar Newtons "Diſcoveries. If we ſuppoſe 


that Bodies act upon Light, by attracting it in 
Lines perpendicular to their Surfaces, i. e. ſup- 
poſing two ſimilar Mediums diſtinguiſhed by 
Parallel Lines, and that a Ray in its baſſage out 


of the one through the other, is urged perpen- 


dicylarly towards either Plane, by any Force, 
which at given Diſtances from the Plane, is of 
given Quantities; then whatever Inclinations 
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the Rays have to the Plane of Incidence, the 
Sine of the Angle of Incidence of every Ray 
conſidered apart, ſhall have to the Sine of the 
Angle of Refraction a conſtant ratio: In the fol- 
lowing Scheme, let the ſimilar Mediums be di- 
ſtinguiſh'd by the two Parallel Lines 44 and 
Bb, which are ſupposd ro define a Medium 
different from the other rwo.Let this Medium 
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divided by parallel pointed Lines C c, Pd, Ee, 


F/ into ſimilar Planes. Let G E be the inci- 


cident Nay. And ſuppoſe the refracting Medium 
A, Bb, begins to act upon it, either when it 
enters into it at H. or at ſome certain Diſtange 
from it on the one ſide, and ends at a certain 
ä Diſtance 
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Diſtance ſrom it on the-orher x and chat at all 
Places between theſe two Limits, the refradting 
Plane acts upon the Ray in Lines whoſe Di- 
rection is perpendicular to that Plane; and that 
the Actions upon the Ray at equal Diſtances 
from the refracting Plane, be equal; and at un- 

equal ones, either equal or unequal, at any 
Rate whatever. If the Impulſe of the refradt- 
ing Medium 44 B b on the incident Ray G # be 
pniform, that is, at every Diviſion of the re- 


fem Medium, Cc, Dd, Ee, Ff, be equal, 


hen gecording to Galilens's Problem, the inci- 


Ray & #7, will deſcribe in the refracting 


Mediune, che Parabolic- Curve GI, and be re- 
Fracted into I A. Take At, equal to IN, and 
erect the Perpendiculats G A, XN on the Pa- 
rallel Planes 4« and B b, and the Sine of the 
Angle of Incidence G A, and & Nthe Sine of the 
Angle of Reflexion, thall be in a conſtant Ratio 
in all the Incidences of the Ray G H, — Sir Iſaac 


Newton has demonſtrated in Prop. 94. IN 203. 
d 6. 


and ſeq. Princip. Phil. 2d Edit. an 


Pag. Latin Ed. Optie. And if the Inga ho: une- \ 
qual on the Ray 6 Hat the ſeveral Diviſions | 


of the” refratting Medium Cc, D d, E e, F y, 


yet ſinte · it muſt be uniform throughieyery.( or 


gle Diviſion," if theſe be ſuppos d inſigitely lit- 


tle and many, the Propoſition. will ſtill hold 


true, Whatever be the Law of the Attraction 
Len the Ray, provided its Direction be Perpen- 
cular e RE of the a ing Medi 
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and equal, at equal Diſtances from it. And 
fince by the 2d Corollary of the 3d Law of Nas 
ture, the oblique Forge of the incident Ray 
H, may be divided into the two Forces G A 
and 4 H. and of the refraFed Ray IA, into 
X NandZ MN ; it is evident, that the Velocity 
of the Ray before its Incidence, is to its Velo- 
city after ir Emerges; as the Sine of Emergence 
A N,to the Sine of Incidence, G A. And if the Ve- 
locity of the Ray before its Incidence be greater 
than afterwards, that is, if the Obliquity of the 
Incident Ray be very Great, in reſpect of that 
of the Refraction when it has enter'd the Re- 
fracting Medium 4a Bb, then the \Parabolick 
Line will turn back toward the Plane of Inci- 
dence ; becauſe in that Caſe, the Sine of Ener- 
gence will grow larger and larger, till it be- 
come equal to the Radius, and then che Ray muſt 
return ſomewhere at I in the Parabolick Line 
AHmh L. Take b a equal to 7 A, and erect 
the Perpendicular 4 L, and it ſhall: be equal to 
AG, that is, the Sine of /ncidence ſhall be equal 
, to the Sine of Reflexion, as Sir Jſaac Newton 
| has prov'd in the forecited | Place: of his Prin- 
ciple. Now ſince it is matter of Fact and Ex- 
periment, that the Siner of the Angles of [noi 
dence, and Refraction in all Rays of whatever 
Nature, obſerve a conſtant ratio, and that the 
Angles of Reflexion and Incidence: are equal; it 
is therefore on the other hand true, that the 
ays of Light are thus urg d by the Refracting 
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78 Philoſophical Principles | 
Media, and their Velocity thus abated by re- 4 
flecting ones, ſo that it is evident, Refraction 0 
and Reflection proceed from one and the ſame 1 
Principle, acting differently in different Cir- t 
cumſtances, that is, when the Obliqnity of the t 
Incident Ray is great, and the Refractive Power t 
of the Medium is alſd conſiderable, the Ray t. 
will be reflected. Bur if its Angle of Incidence Do 
be large, and the Refractive Power of the Me- F 
dium, not very ſtrong to throw it far from the 0 
Perpendicular, it will be Refractedl. - i n 
b XXXVIE Sir {ſaac Newton has demonſtra- 'o 
ted from plain and convincing Experiments, t! 
that the Light of the Sun conſiſts of Rays dif- 0 
ferently refrangible and reflexible, and that thoſe || \ 
Rays are differently reftexible, that are diffe- * 
rently refrangible. Theſe Rays that arc all alike 1 
i refrangible, he calls the Lighi of them Simple jp 
and Homogeneal, and thoſe: that are ſome more 2M 
refrangible than others, he calls their Light, a 
Compound and Heterogeneul 3 the greater or leſs 2 


Refrangibility of Rays, is their Diſpoſition to 
be turn d more or leſs out of their way, in like 
Incidences on the ſame Medium; and their 
greater or leſs: Reflexibility is their Diſpoſition 
to be return d back more or leſs eaſily into the 
| {ame Medium from any other, upon whoſe 
\ - Surface they fall. Refraction out of the Rarer 
Medium into the Denſer is made fo, that the 
Angie of Refraction is leſs than the Angle of In. 
cidenct, and on the contrary. The Colours of 
r | | _ 
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Homogeneal Light are theſe, Violet, Indico, Blut, 
Green, Tellow, Orange and Red. Theſe Rn 
in the Objects are their Diſpoſition ro refl: 
this or that fort of Rays more copiouſly than 
the reſt ; and in the Rays of Light they are 
their Diſpoſition to propagate this or that Mo- 
tion into the Organ of Viſion, and in them, 
they are Senſations of thoſe Motions under the 
Forms of Colours; the Rays that produce Red 
Colours, are leaſt refrangible, and thoſe that 
make Violet, the moſt, and the reſt are more 
or leſs refrangible, as they approach either of 
theſe Extremes in the Order ſet down, that is, 
Orange is leaſt refrangille, next to Red, and 
Yellow next to Orange, and fo on. All the 
Colours of the Univerfe which are made by 
Light, are either the Colours of Homogeneat 
Lights, or compounded of a Mixture of thoſe : 
Whiteneſs is produc'd. by a due Mixture of 
all the Primary Colours of Homogeneal Light; 
.and Blackneſs by a Suffocation, or Non. reftexi- 
bility of Light; and all Grey Colours, betwixt 
Black and White, may be compounded of all 
the Primary Colours mixt in a due Proportion: 
the Primary Colours of Homogeneal Light are 
unchangeable in their Nature, and no Reffexi- 
ons nor fefractions will change any of theſe into 
another: whereas by the due Mixture of co- 
lour d Bodies, Colours may be produc'd by 
Compoſition, which ſhall be like to the Co- 
lours of Homogental Light, but not as to the 
9 | immu- 
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Le hr conſiſted but of one 
wou'd be but one Colour in the who 


and ic wou'd be impoſſible co produce AT 
Colour by Ref exions or R pro be | 


2 upon Bodies, and 


| 1 « ts of Rays paſſing by the Edges of Bodics; 
t th 
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mmutability ol Colour ; _ for "tha. may. be 
chang d accordihg to che Colour of the Light 

Which they are ſeen; ig bat if the Sun's 

drt of Ra 95 there 

World, 


ns, for 
Variety * Sen F the 


rent Compoſition of 


S XXX VIIL - The Ray of Light — On 
are reflect ed or refradted, be- 
in to bend "before they arrive; at the Bodies. 
Sir Jauc Newton has ſhown by ſevetal 


ey are incuruated by the Action of 


"theſe Bodies as they pals bahay, and that this 


Action is ſtrongeſt at the Diſtance ; be hes 
demonſtrated. likewiſe, that the Cauſe of He- 
flexion is not the impinging of Tele. o the 
ſolid and impervious, Parts of Bodies. Fot (n be 
to repeat thoſe other ede which he. 


brought in great plenty) ſince Glaſs can be - | 
+ other ways poliſh'd, 


than by grating and ſcrarch- 
ing it by Subſtances, = &. Parts +4 {mall 
and ſubiile, {o that the Scratches and Frettin 5 

of its Surface become too ſmall. 91 be viſible, 
yet not ſo ſmall as to beeome truly plain of 
ſpherical, and all together to compoſe one Sur- 
face; if Light were reflected by i impingin upon 
the ſolid Parts of Glals, it wou d be ſcattet d 
a much by the moſt n d Glaſs, as by the 
tougheſt, 


\ 


rougheſt, which being contrary to Experience, 
it is evident, that the Reflexion of a Ray is 
not effected by one ſingle Point of the refle- 
cting Body, but by ſome Power of the Body, 
which is eyenly diffus d over all its Surface, 


by which it acts upon the Ray without imme- 
diate. Contact, after the manner hinted g 37. 


Bodies reflect and refract Light by one and the 


ſame Power variouſly exereiſed in various Cir- 


cumſtances; for when Light goes out of Glaſs 
into Air as obliquely as it can poſſibly: do, if its 
Incidence then be made ſtill more obJique, it 
becomes totally refected, for then its refrattive 
Power, or the Force of its Attraction upon the 
Ray, becomes too ſtrong to let any of the Rays 


go through. Beſides: that, thoſe Surfaces of 


tranſparent Bodies which have the greateſt. re- 


racing Power, reflect the greateſt. quantity of 
Light; for by Experiment it is found, that in 


the Superſſcies intereeding two tranſparent Me- 
diums; the Reflexion is ſtronger or weaker, as 
the Superfice hath a greater or leſſer refra#ing 


Power; for in the confine. of Air and Sal. Gem 


tis ſtronger than in the conſine of Air and 
Water, and ſtill ſtronger in the confine of Air 
and comunon Glaſs or Cryſtal, and ſtronger. in the 
confine of Air and Diamond. Between the 
Parts of opake and colour'd Bodies, there are 
many Spaces either empty or. repleniſhd with 


Mediums of other Denſities, as Water between 


the tinging Particles where with any Liquor 
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is impregnated, Air between the aqueous Globules, 
that conſtitute Clouds or Miſts, and perhaps, 
Mediums different ſrom both theſe between the 
Parts of hard Bodies. Now RNeflexions are pro- 
duced in the Syuperficies which intercede theſe 
Mediums of different Denſities, and the Reaſon 
why uniform pellucid Mediums have no ſenſible 
Reflexion but at their external Superſſcies, is be- 
cauſe all their Parts are of an equal Denſity; and 


Opacity ariſes from the multitude of Reflections | 


producd in the internal Parts of Bodies. 

XXXIX. All Bodies ſeem to have their 
refrattive Powers proportional to their Denſities, 
excepting ſo far as they partake more or leſs of 
ſulphurous, oily Particles, and thereby have their 
refractive Power made more or lets ; this Sir 
Iſaac Newton” has found by Obſervation on al- 
moſt all tranſparent Bodies, together with a 
Calculation founded upon the Suppoſition, that 
Light is ſwiſter in Bodies than in vacuo, in the 
Proportion of the Sines which meafure the Re- 
fraction of Bodies, which is certainly true, ſince 
it's from the Action of Bodies on Light, that 
_ this refraclwve Power docs ariſe; ' and it's very 
probable, that this rfraltive Power in Bodies 
does moſtly depend upon the ſulphurous Parts 


with which they abound, ſince all Bodies par- 


take more or leſs of Sulphurs, as by Chymica! 
Analyſes we find. And as Light congregated 
by a Burning: Glaſs, acts moſt upon ſulphurous 
Bodies, to turn them into Fire and * ; ſo 
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ſince all Action is mutual, Sulphurs act moſt 
upon Light: and that the Action between 
Light and Bodies is mutual, is evident from 


this Conſideration, that the denſeſt Bodies 
which refract and reflect Light moſt ſtrong'y, - 


grow hotteſt in the Summer Hear, by the Acti- 
on of the refraFed and reflected Light. The 
Bodies that reflect Light, are thoſe whole Pores 
are filld with Mediums of an unequal Denſity 


with that of the rad ing Medium it ſelf, and 
Bodies become more tranſparent, by filling their 
Pores with Fluids of equal, or almoſt equal 


Denſities with their Parts, as Paper dip'd in 
Water or Oyl: and on the contrary, the moſt 


tranſparent Subſtances may, by evacuating their 
Pores, or ſeparating their Parts, be render d 


ſufficiencly opake, as Salts or wet Paper dry d, 
Glaſs by being pulveriz d, or Horn by being 
icrap'd. | 5 | 9 E 


Bodies are tranſparent, as may be ſeen by view- 


ing ſmall Bodies with a Microſcope, and conſe- . 
quently,” they muſt, according to theit ſeveral _ 


Sizes, reflect Rays of one Colour, and tranſ- 
mit thoſe of another, upon the ſame Ground 
that thin Plates refle or tranſmit thoſe Rays; 


tor a thin Plate of an even thickneſs appears 


9 XL. The leaf Parts of almoſt all Natural 


all over of the ſame Colour, and if this Plate 


were ſlit into Threads, or broken into Frag- 


mem; of the lame thickneſs with tlie Pate, 


there 18 no teakon why every 7. read Or Frags | 
95 5 ment 
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ment ſhould not keep its Colour, and confe- 
quently, why a heap of thoſe Zhreads or Frag- 
»:nts ſhould not conſtitute a Maſs or Powder 
of the ſame Colour which the Plate exhibited 
before it was broken; and the ſmall Parts of 
all Natural Bedies being like ſo many Fragments 
of a Plate, muſt on rhe ſame Grounds e xhibit 
their Colours. Now Sir Iſaac Newton found by 
Obſervation, that thin Plates or Bubbles ne- 
ted Rays of one Colour and tranſmitted thoſe 


of another, according to their ſeveral thickneſs 


or thinneſs; and therefore the fmall Parts of 
Natural Bodies being tranſparent, - muſt upon 


the ſame Grounds ref or tranſmit the ſeveral 


forts of Rays: and this is the Foundation of 
the various Colours of all Natural Bodies. 
But the parts of Bodies on which their Colours 

d pend, muſt be denſer than the Medium, which 
pervades their Interſtices; and as there is a 


conſtant Relation between Colours and Refran- 


2ivility, the molt Refrangitle Rays being Violet, 
the leaſt Refrangible Red, and. thoſe of inter- 


mediate: Colours having proportionally. inter- 


mediate Degrees of Refrangihility ; ſo there is a 
conſtant Relation between Colour and Reflexiti- 
_ ty, the Violet being in like Circumſtances refie- 


Qed at leaſt rhickneſſes of any Plate or Bub- 


ble, the Red ar greateſt thickneſſes, and the 
intermediate Colours at intermediate thickneſ- 


ſes; and there are ſeveral Orders of thoſe Co- 


tours more or leſs intenſe and vivid, according 
15 * i 8 
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to the ſevetal thickneſſes of theſe Plates or 
Bubbles: and the reaſon why the Surfaces of 
all thick and tranſparent Bodies reflect part of 
the Light incident , on them, and reftact or 
tranſmit the reſt, is, that ſome Rays at their 
Incidence are in Fits of eaſie Reflection, and others 
in Fits of eaſie Tranſmiſſſon. Thoſe who de- 
ſire full Satisfaction in this wonderful Appear- 
ance of Nature, mult go to that late admira- 
ble Treatiſe of Optics, written hy Sir Iſaac 
Newton, for it is impoſnble to ſepatate the 
Parts of this Work from one another wit houc 
| Diſadvantage to them, er to ſum them up in 
a leſs room, without loſiog ſomething New 
| and Uſ[zfal; That great Perſon. having before 
ſhown how far Nambers and Geometry would go 
in Natural Philoſophy, | has.-now! manifeſted 10 
the World to what ſurprizing Heights, even 
vulgar Experiments duly managed and careiul- 
ly examined in ſuch Hands may advance ic. 
In the general, think we may ſafely. conclude 
, from Sir Jaa Nemtans Diſcoveries. 1. Thar 
the San and ft Stars ate but Plancts or Farths 
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1 vehemently heated; or having their ſmalleſt 1 
. Parts put in a ſlrong vifrating Motion 2. That 1 
" | Light is emitted from them, by theſe powerſul [| 
1 Vitratians of their ſmalleſt Parts. 3 That this y 


Fluid of Light emitted from theſe vibrating 
luminous Bodies, reguires a certain time in pal- 
ſing from them to us, and moves after the ſame 
manner other Fluids do, only wich a much grea- 
n " rex 
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ter Velocity. 4. That Bodies draw this Light 
to em in Lines perpendicular to their Surfaces, 
and that this Light puts the parts of theſe Bo- 


dies in a' vibrating Motion wherein Heats con- 


ſiſt. 5. That the Motion of Light is ſwifter 
in Bodies than in vacuo, by reaſon of this At- 
traction; and ſlower after its being effected, 


than in its Incidence, becauſe that Force of At- 


traction which aecelerates its Motion in its 
Incidence, muſt of neceſſity retard its Motion 


in its Reflexion, by reaſon of the different Di- 


rection thereof. 6. That the Ray in its whole 
Courſe of Reflexion and Incidence deſcribes a 
Curve, or is rathet bended than broken 7. That 
the Vibration of the ſmaller parts of Bodies pro- 
duc d by the Action of Light, when brought 
to a certain Degree of Strength; is the Cauſe 
of their Light; juſt as we ſee the Vibrations 
produc'd/in the Air by tremulous and ſono- 
rous Bodies, muſt bè of ſuch à determin d 
hel Vibrations produc d in Bodies by the Acti- 

on of Light, when their Motion conſpites with 
that ot the Rays of Light, i. e. when any Ray 
is in that part of theſe Vibrations that has the 
ſame Direction with that ↄf the Ray, it eaſily 
breaks through a refraZFing Subſtance, but when 


it is in the contrary. part of the Pibration, which 


impedes its Motion, it is eaſily reflected, and 
ſo every Ray is diſpos'd alternately to be eaſi- 
ly reflected or eaſily tranſmitted. 9. Thar the 
R 


Force ro produce a diſinct Sound 8, That 
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flexibility, and that all the primitive and original 
Colours depend upon thefe Degrees. 14. That 
White conſiſts in an equal mixture of all the 
primitive Colours, and Black in à Suffbcation 
of all the Rays of Light, which is the reaſon 
wby | Blacks burn more eaſily than other Co- 
lours; and other not primitive Colours ariſe 
from” a certain mixture of theſe; 15. That 
the Colours of Natural Bodies depend upon 
the different Denſity of their ſmall Parts, and 
thereby their fitneſs to reflect Light of one 
R G 4 _ 
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C Colour and tranſimit chat of others. 16. That | 


ſeveral. ſorts. of Rays make Vibrations of ſeveral 
bigneſſes, which according, to their bigneſſes 
excite Senſations of ſeveral Colours much after 


the ſame. manner, that the Vibralions of the Air 


according to their ſcyeral bigneſles excite Sen- 
ſations of ſeyeral Sounds. 17. That the Har. 


mom and Diſcord. of Oglours ariſe from the 


Proportions. of the /7b41iop propagated chte 
the Fibres of the Optick Nexvss into the Braip, 
as the 
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5 4 b bas been 15 of th 
the Sun, and its Lali, ha K eyideüt, t that the 
Quantity f Heat and, Light in the % doth 
daily: dscreaſe; like other vehemently bot Bo- 
dies it muſt gradually col; as al 0. by its 
Emiſion of ſo many Milli ons of R Rays per 

tually,, quite. round its Bod Y, upon all the . 
nets Withia its e 50 99, not return, 
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ſuffocate the Rays of Light, ſo as that they 
are never, or not duly reflected again. Sul. 
| Foce Bituminous Bodies form little Cells 
by the Action of the Rays of Heat and Light, 
to retain em. All Bodies burn and emit Flames 
in proportion to the quantity of Salphurs in em. 
Spirits by frequent Diſtillations may be drawn 
out of Vegetable Juices whichſhall fame and fume 
away of themſelves in the open Air. Nay, the 
Salphurous parts of fome Bodies may be ſo ſe- 
patated from their Salin and Earthy parts, and 
ſo united, as to continue their Flames and Bur- 


* 


nings eyen when coyer d over with Water; as 
the liquid and ſolid. Phoſphorus, which only 
ſhow their Flames more 'conſpicuouſly when 
enn oO ug #6; de 4 
418575 to the Air: all which ſhow how rea- 
ily Light and Fire of all kinds, Solar and Ter- 
retrial, are receiv'd by Su/phurs, and how 
cloſely they ate united with them; ſo that the 
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Bays of. the; San are certainly ſwallow d up by 
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Salphurons Bodies, and cannot be returned to 
their Fountain. head: Some have thopght. that 
xhe-Rays and Light of che Fan were diſſemi: 
nated through the wholg Body of the Aimo- 
phere, exen hen their Fountain was got quite 
zelow gur Horigon, by obſerying, that Mer 
cum ſhut_up in a 2 exhauſted, of Air, if the 
Mercury had been firſt. well eleans d, the Tube 
perfectly exhauſted and cloſely ſeald up, but 
t 55 filld. with the Mercury, upon ſhaking 
riskly and frequently the Tube under theſe 
Circumſtances, in a darken'd' Room, copious 
Fro te fb | Gleams 
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Gleams of Light would thereby be emitted, ſo 
- as to enlighten the whole Room. But Mr. 
Haulsbee has made it evident, that any Fri- 
ction with the Hand, or other ſoft Body, on 
an exhauſted Glaſs, Sphere or Cylinder, when 
violently agitated or turned round very. quick- 


ing exhauſted hollow 
producing 


ag * +» 


rible of it. Bur ſince it's certain, that Bodies 
do attract the Rays of Lizbr, and do retain 
em ſo, that they can never return to the Foun- 
tain of Lizbt again; it's plain, the Quantity 
of Zight, both in this Bright Laminar), and 
in the Son lite fd Stars muſt be continually 
decreaſing. There is no Reaſon can be me 
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ed for doubting, that the 7 Stars are of the 
ſame preciſe Nature with our Sun, and there 
are ſeveral probable Reaſons can be aſſign d 
to ſhow their Similarity; the Light in both is 
of the ſame Nature, and all the ſeveral Syftems 
tranſmit their Light into one another: Now it 
is Fact, that ſeveral A Stars have diſappea- 
red for many Years, ſome having again appea- 
red, others never, as is evident from the Ob- 
ſcrvations of Aſtronomers. And it's. not unlike- 


ly that cheſe diſappearing fx d Stars were actu- 
ally exringuiſh'd,” chat cheir Heat and Light 


were actually ſpent and exhauſted, and they 
eurned” inte meke 8 and groſs Planet. liłe 


Bodies, and would for ever continue ſo, if not 


re-kindled, and new recruited with Hear and 
Light; the Poſſibility of which, in ſome of tbe 
extinct fx Stars, may be aftetwards accoun- 
ted for. And if this be not very far from the 

Truth, we have here an undeniable Proof of 
the ' Poſſibility of the Decreafe of Hear and 
Light in the Sn. However, it's alſo certain, 
that this Decreaſe is very inconſiderable in any 
ſhort time; tho' we are ſure there is ſome, and 
our not being ſenſible of this Decreaſe, is only 


an Argument of the exceeding Smalneſs of the 


Particles of Light. We find.” ſome 'odoriferons 
Bodies ſend out Steams for many Years, with- 
out ſenſibly diminiſhing either in their Bulk or 
Weight, which argues the Smalneſs of che Parts 
of theſe Steams. Bur the Particles of = 
| OD mu 


Punciples 


mult be extremely ſmall, ſince the Sun for ſo 
many Ages has been conſtantly emitting Oceans 1 
of Rays, without any ſenſible Diminution: 
But this can ſurprize no Body who conſiders 
that Matter is infinitely divilole; for it is po: f 
ſible to aſſign in Numbers, a Quantity, where- „ 
of a Body as big as the San may conſtantly, | 
for any finite Number of Years emit Oceans, f p. 
and yet the Sum of em all may not be greater p 
than a cubical Inch, or even a Grain of Sand. 
LI. We have already obſerv'd, that the b 
moſt peneral Congition of. the Univerſal, Law 
of Gravitation in Bodies, was, that at the ſame 
Diſtance from che Center of che attracling | + 
Force, Bodies did gravitate in proportion to 7 
their Solidity, and at different Diſtances, 7ec/- 
procallj as the Squares of thoſe Piſtances; but 
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1 


chis Condition may not be ſo general, as alto le. 


ow this Univerſal Lam is diyerlity'd, in the t. 


Berk ro, exclude, others; The way to know 
different Bodies, js to. obſerye what: Lines Bo- 
dies in their Motions or Actions upon one ano- 


1 
1 


ther deſcribe, or what the Effects of theſe Mo- . 


n 
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tions and Actions, are; and then to inveſtigate 
What Conditions of the Univerſal Law of Gra- 
vitation will make Bodies deſeribe theſe Lines, 2 
or produce theſe Effects. Thus if any of the Fo 
Primary or Secondary Planets did deſcribe. per- N 


fect Circles or Ellipſes about the Sun, or a 
Primary Planet plac'd in the Center, the Con- 
dition of the Cuiverſal Lam in theſe would be, „, 
| ; i 2 l ; 2 2 - ” #3 thar | 
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that le ame Force at different Diſtances 
from the Center, would be as theſe -Diſtances 
directly. If they deſcribed a Parabola, by ſup- 
poſing the attractive Force at an infinite Di- 
ſtance, or an Hẽãiperbela, by changing the Cen- 
tripetal into a Centrifugal Force; then the Con- 
dition of the Univerſal: Law would be, that the 
Force were always equable and the fame at all 
Diſtances in the firſt Caſe, and as the Diſtan- 
ces directly in the ſecond, as Sir Iſaac Newton 
has demonſtrated, Prop. 1 1. Lib, I. We find, 


as has been inſinuated in the preceding Secti- 


ons, That the Rays of Light in paſſing thro 
different Media, are attracted perpendicularly, to 


either the Plane of Incidence or Reflexion; ſo 


that the Force of Attraction is always the ſame, 
at equal Diſtances from the ſame Plane. We 
ſee that the Parts of Air ſhun or fly from one 
another, inſtead of tending to one another; ſo 

that in accounting for the Appearances of Na- 
ture from the Univerſal Law of Gravitation, 


we are not ty'd to one ſingle Condition, but 
may have recourſe to others, as the Nature 
and Neceſſity of the * — ſeem to re- 


quire: for the whole Diſſiculty of Philoſophi 


leems to lie in inveſtigating the Powers and 


Forces of Nature, from the Appearances of the 
Motions given, and then from theſe Powers to 
account for all the reſt. 


XLII. The obvious. Appearances of cobes 


"oy: Bodies are thus: unn "oy ſmooth, wells 
5 poliſhed 
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poliſhed plain Bodies, put together, will firm- 
ly cohere, even in an exhauſted Receiver; 


which ſhows evidently that their Coheſon is 


owing, neither to the Gravity, nor to any 
other Property of the Air; Saline Particles, 
when at a proper diſtance, and at freedom, 
will ſhoot and unite into Cluſters of them- 
ſelves: All ſaliae, cryſtalline; and moſt mine- 
ral Bodies, break in very ſmooth and plain, ot 
at leaſt congruent Surfaces; and univerſally al- 
moſt all hard and very compact Bodies, break 
with Surfaces, which immediately upon the 
Separation, appear whitiſh, Which is an Evi- 


dence. that tho the Surfaces be very ſmall, yet 


they are very ſmooth and polith'd, for only in- 
numerable little poliſh'd\ Surfaces are fit to re- 
flect plentifully all kinds of Rays, whereby 
white Colours are produced. Now theſe Ap- 

pearances of robering Bodies, do naturally lead 
us to imagine, that one neceſſaty Condition 
toward Cobeſſon, is the plainneſs, or at leaſt 
Congruity of cobering Surfaces, and this ſeems 
neceſſary to exclude any Fluid from lying be- 
' tween cobering Bodies; for theſe Bodies can- 
not be ſaid to obere, or be continued, betwixt 
whoſe cohering Surfaces, in all their Points a 
Fluid may inſimuate it ſelf. The plainneſs and 
ſmoothneſs of the cohering Surfaces, will make 
more Points come into Contact, than when they 
are rough and irregular For whatever Cauſc 
Coheſton ariſes from, if we ſuppoſe that Cauſe 
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to 4 _ A at FO Contact, the more 
Points of the cohering Bodies come into Con- 
tract, the firmer the Cobeſon will be; and tho 
exact Congruity in Curve Surfaces, will bring 
as many Points into Contact as plain Surfaces 
will, yet Curvity not being the fimpleſt, nct 


moſt expeditious Method of producing this 


Effect, neither agreeable ro Nature (who al- 
ways brings about all her Effects the ſhorteſt 


and eaſieſt way) it ſeems evident, that the 


plainneſs and ſmoothneſs of Surfaces, is one 


5 Condition of Cobeſſon, and that thoſe Atoms 


that are terminated with plain Surfaces, will 
(ceteris paribus) produce Bodies of the firmeſt 
Coheſfon. This will appear more evident from 
the contrary Quality in the conſtituent Par- 


_ ticles of Fluids: For we have ſhown before; 


that one neceſſary Condition of Fluidity, is the 
Curvity of the Surfaces of the conſtituent Par- 
ticles of Fluids, wheEreby their Cobefſon is very 
ſmall, in reſpect of the Cobefton of thoſe Par- 
tictss- that are terminated with plain 'Surfaces, 
and their Gravity always exceeds the Force of 


their Coheſion,” ſo that from both theſe Cauſes, 


they-eaſily flip and move one upon another. 
We may then ſuppoſe; that ſome of the Pri- 
mary Atoms of which Bodies are conſtituted, 
are terminated with plain Surfaces-on all fides, 


which will produce Bodies of the firmeſt Co- 
heſion; others are partly terminated with plain, 


and partly with ende Surfaces, which will 
pro- 


— — 1 9 9 * . Las. 
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— Patnciples 


— Bodies. of. a mean ae dthess 
again are intirely terminated with curve Surfa- 
ces, which will produce Fluids, and between 
thoſe intirely plain, and intirely carve, there 
are inſinite Combinations of plain and curve Sur- 
faces, which will account for all the various 
Degrees of Cobeſian in Bodies, in reſpect of 
their Figures. But tho this ſmoothneſs and 
plainneſs in the Surfaces. of cobering Bodies, 
will bring moſt Points into Contact, yet this 
will not hinder them from being ſeparated by 
any Force. how. ſmall. ſoever; and ſince we are 
certain, that co/⸗ 123 — Bodies require a deter- 
mined Force to ſeparate them, there wants ſtill 
a Cement, as it were, to binder She from'be- 
ing, eaſily. ſeparated when join d. Now this 
can be deriv'd from nothing in Natur, but 
that Univerſal Lam of Attraction, whereby all 
the Patts of Matter endeavour to embrace. one 
another, and cannot be ſeparated but by a 
Force ſuperior, to that by which they _ 
one another; let us then enquire. what Condi- 
tion of the. Univerſal.-Law. will moſt fü an- 
ſwer the Appearances of Cobeſion. 


d XLIII. On the Center 4, and ar, the Di . 


Nance 4 P, let a Circle be deſcrib'd, to whoſe 
Plane at 4, let P A be perpendicular, and P 
be a Particle. of Matter, attracted by all the 
Particles of this Circle, in any Condition of 
the Univerſal ad rome Fo to any: Point. in 
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Line P.4; take P F = F E, and at F draw 
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tracts the Body P, and let L. 
which the Point A thus conſt 


ſtrated, Pag. 196. Prop. 90. Lib. L. Princip. Phil, 
Mat hemat. 2d Edit. that the Force whereby 
me whole Circle, upon the Radius A D, at- 
| FF 


tiated Generates: Sir Iſaac Newton has demon- 
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reacts the Corpulcle P, is as che AHIL mul- 
tiplied upon the Diſtance 4 P, ler F F be cab 
led x, and F A. 3; and let FA, ot. the Force 
whereby the Point E attracts the Body P, be 


reciprocally as any Power (ſuppoſe n) of P . 


then the Equation of the Curve will be) A = 


„ whoſe Area o ME = I 
And if for x you, Tubfl cute P A. you have 
the Ares o AL E 7 | If for x 


vou ſubſticure | 1 , "then © you bave 


T3 85 5 and therefore 


putting m. = n- t, We ſhall have 4 H 1 L= 
OPHILM — AL = — * 


a Fi 5 
— . N 


W 


3 1 


EF 5 F e Fa 


hay; 5588 and conſequently © 
Attraction of the Circle upon the "om 


884 PAX ABILS: . 


3X. Fa 
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If #= x. 8 chen The Radiat of 
che atcracting Circle being produt'd, will coin- 
cide with the 4 La PO, in which Caſe (the 
Carve being tlie vulgat Hyerbola,) the Area 
| AHIL will: Bo nates, and P 4 being no- 
thing; ot the Diſtance | between the Corpſe 
and the attratFing Plane. vaniſhing, the VIE, : 
ion P AX AHJI LOV =1, | 

If vr N and PA ii. e. wlten the Ane, | 
eig Plane A D, is plat'd at the Concourſe e of 

the Hypctbels, with its Afmprote P H, then 

the Arch D # (whoſe Canter, is P, and whole 
Radius is P D =P A=<>.), will coincide with — 
AD, and conſeq equently 4 L and Z77 will coin- . 
cide, and therefore FA. AH * Cay. 
21. 8 

. ald Pa, let AH be called y 
then P Hr K . And the Attraction of 
the N upon ** Corpuſels ey * 4 ¹ E 


| 

the =; * Of . 5 
„If A. and Fes ADs, heb thi 770 271 

Wo be more than Infinite (the meaning of which 
Expreſſion ſhall be-afterwards. explain d) and 
I ereſote the Attraction will be PA A HIL 
IS multiply d into more than Infinite from UF 
— hence it appears that the Force of the Ar. 
In in this Caſe, when PA == eo, is greatet 

than that in the "ON: Caſe, WEE 7 "= = 

et Ae. | 33 

n. kg 
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ical Puttctpies © — 


"==; 2 And PA = = 0, there the Area 
A'H1L will be nothing, and conſequently the 
Attraction =P AX AHI L=eo x==x,: And 
hence it appears that in this Caſe, if PA o, 
the Attraction will be greater than when PAD. 
for of two products, having the ſame Multipli- 
cator, that is the greater, which has the grea- 
ter Multiplicand, fo thar if 4 denote. the At. 
traction, when PAD and a the Attraction, 
when PA= &, F-ſay_that A is to 4, as a grea- 
tet than infinite is to infinite, contrary to what 
Rappen d in the firſt Caſe, where 2 , for the 
Art ration in that Caſe was the fame 3 
| P. A was equal to o and to o, vis. I. ei üben 

1 2 and P A=, then as formbrly AH 
being call'd , the Pace l PAXAHI L= 
Me oh 8 GG. F 

If n Z and FAS then d HIL will 
be more than infinite, but 4 # 7 L in this third 
Caſe will be greater than 4 IL. in the ſe- 
cond Caſe, and conſequently the Force of the 
Altraction when P As in both Caſes, will be 
greater in this Caſe than in the ſecond Caſe, 
for the reaſon now mentioned, vis. becauſe 
PA=0 is a common Multiplicator in both, 

and A FIL. in chis Cafe is greater figs A HIL 
in the ſecond. * © 
If m=3andPA=0o, tben a0 befbie AI. 


will be equal to nothing, and confequently the 
if 


Attraflion will be ov 0 =I. 
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. I'm 1 5 = 2 and P A tt Fon che eee, | 

| pb = h 1 = 
SAT; a BD n as 

5 . | . e Ater aig manner, the 


Force of the Attraction of the rircalar Plane 
- | upon the Corpuſcle P, may be eaſily computed 
-in an aſſignable caſe of the Pozers of the Di- 
„ | ſtance PE, and at any aſſignable Diſtance of 
the Corpuſcle | from the Plane. | 
it From theſe. Calculations it is evident, that 
e || the Force- of the... 4ttrad7ion,of the Plane upon 
n || the Corpuſele, _when the Diſtance is nothing, 
|| or when the Plane and the Corpuſcle come in- 
r7 || £9 Contact, Increaſes when the rowers of the 


— 
- 
- 


Diſtance 2 increaſe ; thus when 1 = 2. and 

PA, the Force of the Attraction is greater, 
„than when »=1andPA=o, and ſo in others 
ill higher. As alſo it's clear from theſe Calculati- 
rd ons, that the Force of the Attraction of rhe 
c- | Plane upon the Corpaſcle, at the ſame finite Di- 
he ſtances decreaſes faſter, or at a greater rate, 
be when the Powers of the Diſtanees arc bigh, than : = : 
ſe, when they are lower, or when u is a greater | { . 
1c | Number, than when it is leſs; thus at the 14 
th, (ame finite Diſtances, the Force of the Artra- , 118 
L ction is much leſs proportionally, when nas 15 | 4 
chan when = t, or 2, and fo in others where 
IL 10 Difference between in one Caſe and in — 
he || the eber. * I: S 0 | | 
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L Laſtly, Suppoſe the attracted Particle P and 
=*PAHahand PO tobe the 4fymptotes of the 
_ Hyperbola, whoſe Ordinates are proportional ta 
the Attraction of à Particle at their reſpective 
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Diſtances from P., then if the Attraction be re- 
ciprocally as the Diſtances, having deſerib d 
the common Hyperbola 111 L, whoſe Ordi- 
| 5 5 85 nates 


re oe 


Mp 


of Kain, 
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nates 4 L are equal to Jug the Artrltin of a 


Circle whoſe Radius is 4 D, will be as the 
Hpperbolical Space 4 5 1LX*P 4, the Line PH 


being made equal to PD, and when the Circle 
is placd at an Infinite Diſtance Pa, the Attire 
#ion will be 425% KP 4. But in this Caſe 


ad q 
Pa 0 whetefore «bil =aIxah= 


22 ＋ * *ab, and the Attrall ion is 4h, that is o, or 
. infinitely leſs than at any finite Diſtance. Like- 


wiſe when PA is infinitely little, the _ 
AHIL is infinitely leſs than A Z7X AL, i. e 


than FE, ſo that the Attraftion which! is as 


AHIL*PA will be infinicely. Jelsvhan AH, 
that is, at Contact it will be o, bow AttraBion 
AD 3 : 


9 Let 1. M be a Curre whoſe Or- 


dinates- AM are equal ro 5 TA then the At- 
an of 2 Particle being reciprocally as the 


Squares of the Diſtances the Force of the Cir- 


cle placd in 4 will be as AHA M A: So 


that comparing theſe two kinds of Attraction, 


together, the Radius of the Circle 4 D being 
kee and the Diſtance P 4 the ſame in both 
daes, they will be as the Spaces 4. IT Lind 
H 4 1 
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4 4. K M, which when the Diſtance i is Dae 6 
is, a4 hs e hi and bk, i. e. as — 


D 


and . p or as Py to t, that is, as infinite to 


1225 And when the Diſtance as o, it is as o 
to r. In the ſame manner, if the Attraction 
be reciprocally as the Cubes of the Diſtances, 

at the Contact the Force will be infinitely 
. than when the Attraction decreaſes as 
the Squares. If it decreaſes in a Quadruplicat 
proportion of the Diſtanges, the Force at Con- 
tact will be infinitely greater, than when it 
decreafes as the Cubes, and ſo on. So that if 
2 be raken ſucceſſively, as I, 2, 3, 4. &c. the 
correſponding Forces at Contact will be as 
o. T. 00+,007, oc. And if we ſhould compare 
the ſame Forces at an infinite Diſtance, they 
would be o. of. 0). of. Ge. 

Now to apply this to che Cobeſſon of Bodies: 
It's certain that the firſt Condition (viz. when 
the Attraclion is reciprocally as 'the Diſtance 
between the attracting Bodies) cannot obtain 
in the Cohefion of Bodies; for the Difference 
between the Force, when the Bodies are in Pt 
Contack, and when they are at ſome” Diftance 
from one another, in rhis'caſe is fo ſmall, as 

does not anſwer the Abpearancer; for we find: 
that the Foxce ' whereby Bodies cohere, is very 


much er When they come to immediate 
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Gale than when they are at ever 0 {mall a. 
finite Diſtance from one another. 
"In the ſecond Condition of the Univerſal 


Law of Gravitation, (viz. when, the Force is re- 
ciprocally' as the Squares of the Diſtance,) the 


Difference of the Force of ' Coheffon, between 
Bodies at immediate Contact, and of the ſame, 
at ſome Diſtance from one another, is greater 
than in the former Caſe; but nor ſufficient to 
account for this Difference obſervable in the 
manner of the Coheſion of Bodies. But if it 
were poſſible to gather by Experiment, the 
proportion of the decreaſe: of this Force, in co- 
hering Bodies, to the ſame, at ſome determin d 
Diſtances from one another, that would give 


the Condition of the Univerſal Law. But it 
will be very difficult to make any ſuch Expe- 


riments, becauſe the Fluids which ſurround Bo- 


dies, upon the Surface of our Globe, get in be- 
tween the Surfaces of Bodies when they are at 


any Diſtance, greater than the Diameters of the 
conſtituent F articles of theſe Fluids, and ſo by 


their lateral preſſures, deſtroy the efficacy of 


the Fotce whereby Bodies cohere; thus the 


Particles of Light, and of Air, get in berwcen 
the Surfaces of Bodies, remov d at almoſt an 


inſenſible Diſtance from one another, and ſee- 


ing Light and Bodies act mutually upon one 


another, and that the Particles of Air, endea- 
vour to recede from one another, they render 
oy efficacy of the' Force of Attrattion where- 
+4 4 {19e) by 
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whereby Bodies cobere, altogether inſenſible at 
any Diſtances from one another, greater than 
are the Diameters of the Particles of theſe Flu- 


ids; and a Diſtance. equal to the Diameters of 


ſuch ſubtil Fluids, is too ſmall to he diſtinguiſh'd 
by our Senſes, howſoever aſſiſted. After all, 
it ſeems pretty diſſieult, to conceive. all the 
Varieties of Cobeſion in Bodies, from that one 
Principle of Attraction, and the plainneſs of 


law of Gravitation comprehended in -— (=) 


which will beget a Curve IA L M, that will 
anſwer both theſe Conditiogs, -o * AZ} L= 
to ſomething, and P Ax 4 #1 S to nothing; 


Which it ſeems it muſt. do to explain Coheffon. 
Beſides, it would agree much better with the 
ſimplicity of Nature, if the general Law where 


»=2, which obtains in the Celeſtial Bodies, 
eou'd be made agree with the Appearances of 


Cohefion. It is not impoſſible, that the Attra- 
cCition, which at contàct in this laſt mentioned 


Caſe, is x or finite, at any Diſtance whatſo- 
ever that Human Experiments can determine 
or obſerve, may be fo intirely deſtroyed by 
the Interpoſition of foreign Fluids (that are 
not ſubjected to any of our Experiments in ex- 
bauſting, ſuch as is Light, and perhaps a yet 
more ſubtile Fluid. Vid. pag. ultim. 24 Edit. 
Princip. Newtoni) acting in à contrary Directi- 
bn, as to leave no remaining Forcę in it: Or 


98 perhaps 
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perhaps the Figures of the conſtituent Parti- 


or more of the mention'd Conditions of the 


General Law of Attraction. In bending elaſticł 


Bodies, we find the Convex fide exceeding'y 

ſtrerch'd, inſomuch, that by frequent and long 
continued Bendings, there fecome viſible Fiſ- 
ſures in the out- ſide, whicFno doubt were there 
before, or in the -firſt Bendings, tho not ſo 


large, as to be viſible, as alſo we ſee the Con- 
cave ſide, mightily contracted, or its Parts for- 
cibly preſs'd together, fo as to run into Folds 


or leſſer Convexities, on the in- ſide: the ſame 
thing happens, when two elaffick Globes or 


Balls, ſtrike againſt one another, only the Con- 


vex ſides, are turn d in towards their Centers; 


the Matter being thus, let us ſuppoſe, that 
two very ſmooth and plain ſquare Surfaces, are 


join d together, ſo that each Particle in theſe 
Planes, attracts another, by ſome one or other 
of the Conditions of the General Law of Aitra- 


Con; if theſe Dianes, by any external Force, 


were ſo ſeparated, as to move upon a common 
fide of the Congruent ſquares as an Axis, and 


Ms hs 
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chat! no — Fluid endow'd with a #144 
ing Force (ſuch as Air and Light are) cou'd in- 
terpoſe to kinder their Action: it is certain, 


rhat the external Force which thus ſeparated - 


theſe Planes;ceaſing to act, the Attractive Force. 
wou d immediately bring theſe Planes together 
again; and if theſe: Planes were ſeparated by 

| a parallel Motion, if the Diſtance were ſo 


ſmall, that no foreign Fluid could get in to 
hinder their Action, if the ſeparating: Force 
ceas d, the attract ing Force would act and bring 
em together again; and in both Caſes, with 


a Force which may be eaſily gathered from 
the Condition of the Law of Attract ion, and 
the Diſtance of theſe Planes being given. Now. 
all Elaſtict Bodies in theit Actions upon one 
another, changing their Figures, muſt of ne: 
cellity have ſome of their Parts in theſe Adi- 
ons, ſeparated" by a Parallel or a circular Mos 


tion about an Axis; or by a Motion after 
ſome m inner compounded of both theſe, (for 
it is no matter aſter what manner they are diſ- 


join d, provided they he not ſeparated fo far, 
as to admit any foteign Fluid to enter, which 


may deſtroy the efficacy of tho Force, whereby 


theſe Particles attract one another) If we then 
ſuppoſe the Surfaces of the Parts of Elaſtick 
Bodies, plain and ſmooth, and that they at» 
tract one another after ſome one or other Con- 
dition of the Univerſal Law ; being ſeparated 


by a yp Force, hey muſt (when that Force 
ceaſes) 
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ſes) join — again with a certain nj of 
Force (which is to be eſtimated from the Di- 
ſtance and Condition of the Unzverſal Law being 
given) and ſo will en all the Appearance of 
| Elaftick Bodies: , 
it may be objected, that it does not appear 
from this Account of Elaſticity, how a-Spring 
ſhould grow ſtronger the more it is bent, ſince 
in that caſe, the Fiſſures being made wider, the 
attractive Force ought to be leſſen d, and con- 
ſequently the Power of Heſtitution ought to be 
fo. too. All I can ſay to this is, that there is 
a proper · arrangement of the Parts to be brought 
about in Elaſtict Bodies, which may in ſome 
meaſure be more readily obtain d or facilitated 
by uſe ; as we ſee Watches go more regularly, 
ſmoothly and exactly after they have been us'd 
for ſome time; and it is pretty certain, that 
Elaftick Bodies, upon this account, may run 
more readily into their Actions, when the Parts 
by uſe are form d and fix d in the Situation 
moſt proper for this purpoſe, which at *. 
they may not ſo perfectly be, by reaſon o 
the ſolidity and firmneſs of the Parts of moſt 
Elaſtick Bodies: To confirm this, we ſce 
Springs by too long uſage, when the Parts are 


too much worn out, and the Chaps and ki 


fures become too large and viſible, decay and 
boſe their Power of Keſlitution, like other Or- 
ganical Bodies, which Time and too long uſe 
wear out and render uſeleſs ſox their intended 

E But perhaps the "Appearing of. Co- 
7 fon 
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| | _ from a proper Conformation of Parts, and the 
| ; Action of an Elaſtict Fluid, which owes its 
Nature to the Centrifagal Force of its Parts: 
But this 1 am not at leiſure to explain in the 


Eliſticity of Tendinas Bodies be explain d, but 


dies obſery'd one conſtant Proportion in theit 


Particles attract one another; but perhaps 
may think, there are as great Varieties in this 


Keadet, in this place, with the particular 

Conſequences, from particulat Conditions of 
the General Dam of Berracfius, but fhall con- 
rent my (elf to have laid "down Principles up- 


ſome probable manner, ac 
I would 
| Appearances of Nature, which might be ac- 
'._ _ counted for from the ſame Principles, but that 


make uſe of in the follow ing Treatiſe, for 
which this Chaps f was deſiꝑn d only as a Lem. 
ms: Beſides, ſome of the reſt will natu ; 


CHAT: 


{ As may be mote congrnoully accounted . 


Partieulars. Upon ſuch Principles may the 


ir is not my Buſineſs here to deſcend. into all 
the particular Circumſtances. | If Blaſtict Bo- 


; unbending, toward their bending Forces, it 
were eaſie from 'thehce, to detetmin the Con · 

dition of the Unive/fal Lan by which ara] 

ome 


as in Coheſion ; T-ſhalt not therefore trouble the 


yu which theſe. intricate Appedfances uy de, 
proceed to ſome of the reſt of the 


theſe already explain d are moſt of hat 1 ſhall 


8-1 rally come into the Ee" of theſe _ 
e FD. 
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nd of the Epicurean and Michoncl 


51 Tris little ſurpriſing to ſee Men frequent- | 
„ ly contending and wrangling about the 
Origin of their ſeveral Families, and yet ſcarce 
any Body give Himſelf the troubie once ſeriouſly 

to conſider or enquire. how the whole. Race at 
firſt became to be, Whether it ſprang. from the 
Ea be drop fromthe Cd, when k began, 
Or 11 exer there was a time when it was not; tho 
cheſe Enquiries be far more worthy a wiſe Man's 
| pains than thole inſignificant Conteſts. We are 
calily ſatisfy'd we and our immediate Parents 
have not been far ever; but few of us go farther, 
we take this World as we find it, without trou- 
bling our Heads who made it, or whether it was 
made or not. No Body can well bear to have 
their Auceſtors affronted, not᷑ their Pedigree de- 
ſpiſed; and yet very many now a days don't 
ſeruple to own themſelves the Children of the 
Earth, or the Offspring of Hind Fate and Chance. 
Whatever others may do, I ſhall not think my 
Pains ill beſtow d once in my Life to have 555 
| | | min d 
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I. There are chies general C Nenn 
this matter, the firſt-is of thoſe o of the Epicureas 
Sect, that holds that an immenſe Void, and 
Infinity of differettl) figur d, very fall 


wy 
_ treamly hard and infrangible Particles Bu 
have ee ever been; And theſe ia he ni l 


ving of emſelves in a direction obliqu 5 0 we 1 „ 


nother, after innumerable 1 | 
Taft ſettle in this beautiful order of thin 19 9 2 7 
eh f 


beheld. This is J Scheme upon W 
build cheit Topf, and upog che ace 
which ſome oo e Bow 9 
Philoſophers How ente no EX 
9 III. Firſt thi eo fen 
for ever been of it 
which is a very W he figs 
unadtive tnaniniate' Maſs: t 7 5 ige 
dent for its Being andes pat of Us pf & 
ed (both Which Self. betete x neceſſatiſy imp 
| that 1* to make it neceflary N A 16 5 
infinite and etertal , and eee tron. 
high piteh ef Dignity, hic We find none 
of its other qualities aufwetable. 5 $2, 


W ſomething Avalogous to What we call by tl hole 
names, its true may have ſor ever been; 7 bur chat | 
is becauſe they may have ſome relation to a Be- 
ing endow'd with l other ſuitable qualities; 
| but Matter n ro be too ignoble a Being to 
15 *arro- 
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fame eaſe, be ſuppost 
ſeveral Part 
in, 1. e. to 1 produc'd. this Gos 
things... o Body can Fe 

to Matter, w 

for what js e EY £0. 520 ch 
can nevet e without it, | og | 


and thoſe of great Na 2 fare oh 
that no Part o of Mi; 
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ifin e it von or ever move on. 4 
this being the Caſe, it would have been a 
gteat advantage to . thei Opinion, could they 
have ſhown hende is, Motion did at firſt 

115 pos d there e 
beſide unactixe Matter it ſelf to prod uce ix 
"Whatever can be ſup 08 0 to put, ater 


oceed; lince it is, 


Motion, may 7 the 


e lame time 
to have d ire 2 
8 thereof to the Places $ ey act now 
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ange its . W 
be Velocity, and if the 


they alledge, chat t 

ſeem to. at reſt, are is: Ae, 

ing very flowly to and from 505 
the Motion, or the N 
| F that tho tel 

| . thing in This Na 
ll - reſt, but that ever i e 

Motion; yet 5 eg oc Bodi 

1 not impofnble, is clear from - hence, th 

; implies no Contradidion 9 8 

cuity a e — ru 5 
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ice bee Pee See . 
ſide ** e e ee 


or 28 2 ing a Body movi ng n vat 


vo, it muſt 
move in one emal Bea, 5 wm” 1s 


ic that determi ines it to this Diredtio lon rather 
than 


aiffcteve oblique e to one Noche, by 
which nbi) ie meet, an and pot, and 
refle@, innumerable diffe: tent w But does 
not every Body Tet,” that it 15 * eafie” and 
ae melee pole this Wotld already in 
ing, 48 to ſuppoſe theſe” Particles endow'd 
[ wit "this obliquely directed Motion, the Cauſe 
of the one being no-le(& accountable-from their 
peiples than the other. We ſee all Motions 
o perform d in the fame Direction with that 
of the moving Forte and all Motions produ- 
<ed by che ſame a uur Caoſe have tlie Tame 
Divetibns; and cotiſequently, if the Motion of 
theſe Atoms ariſes from themſelves, hey muſt 
ll foltow the ſume Pireclioni, 245 they muſt 
all 1 in parallel Lines; and Xonfequently, 
they could never meet in order 10 ptoduce 
any regular Effect. It is. Ter ur. 1 e ſhould 
nat find that Matter or Bodies now” can alter 
'their Hiteckions, apd het. 27 x6) 
Opinion of cheſe Men; inünite Ages 65. f 
they haye mov d as they liſted:? Why'Yo'r 
not 0 Alle, Sins ee 1o he it oun 


their Narure, or the ct af their Mato ns 
ever ſince; it is re unacc uhcable why 

Matter ſhould move in one Nirectiis Nabe. 
than another, upon any other accõunt but 
the Direction of the impreſs d Force; und all 
that's ulledg d on this Head by the Frvonrers of 
this Scheme 18 altogether precarions _ es 
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of the e of ey individual Appear: 

he indeed were end- 
leſs: But If 0980s gan tell by what Lays of 
5 niſm, any one ger or Vegetable was 
produc di or from what mechanick P 55 9 50 
Planets deſcribe Elipticł Orbits, I ſhall for the 
Lake of theſe. allow cheir whole Scheme to be 
true, We all know how wretchedl Des Car- 
tes (the ableſt Patron that ever this. Opinion 
had) has blunder d on theſe Heads, and his 
Followers have not mended the matter much. 
It. is ſutpriſing to think bow any nate 


Man could. believe this Duiverſe to 8 88 


praduc d by Matter and Motion, when.as ye 
9 That ever liy'd, . from eſe ee | 
ons, 40 tell by, what. Mechanihn 475 moſt 
deer of ; he Ce leftial or Ferre; tal Bo- 
lies 0 uld be produc d; and yet to be fylly 
ad oth e of this, Hyper be, a 


1 (0m muſt. unde PN Mecha- 
niſm of the whole Syſtem hy Ib hings, „ of 
_.Svery;iadjvidyal Ai ee ga LA 
3-226 0 Thee FOES 17 1 5 gible, | 
- ;EXLTEmeEly.. comp ed I. hard h be d the 
Jeaſt Fart N  neceffar be) which 
 Corppdidegn eſs. is. 4 8 ation, 
that nothi * produc d by em, ſince 
"ASM never come ro chere, in 
Or | 
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dies. The only to- 
in ſuch like Parti- 
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cles, is from their branche Figure Now hard 
ſolid Particles reflecting from one another, can 
never poſſibly lay hold of one another, ar leaſt 
not ſo but that "he, leaſt: Motiqn will disjoin 
em again. It is impoſſible to congeive, how 


innumerable hard and con pacted Atoms, ſwim · 


ming in an immenſe Aſs, could ever come to 
cohere, ſo as to produce ſuch hard Bodies as 
Diamonds, and ſome other Mineral "Subſtances 
are, without any other cement but their catch- 
ing hold of one another; this mutual embra- 
eing might keep em from being caſily torn 
aſunder, but they would be ſtill moveable like 
- chain'd. Work; and could never produce the 
appearance of Firmneſs and Solidiry.” And 
what is here ſaid of Coheſion and Solidity, 


may be_ likewiſe ſhewn' of Elaſticity. ” And 
thus allowing theſe Atums to be Ve erika, 


ſelferoving. 0 7 — obliquely directed, and to meet 


Se to any Laws of Mechaniſm yer-they 


could only. produce looſe heaps of Amt, or 


| ſuch moveable ones that are altagether unlike 


the ſolid Bodies We now behold. So that. to 


account for the production of this preſent 
State of; things, beſides their Matter and Mo- 

tion, ihe Abetters of chis Opinion want a Prin- 

| Ray for. Solidity, or Coheſion and Elaſticity; 


both which are owing to no eſſentiaf Proper- 
ty of Matter, as is ſhown. in the e Se- 


of the preceding Chapter. . ee 
Figngf be f e , e 
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5 VIII. There ate — Appearances, abſo- 
Jurely unaccountable from the Laws of Mecha- 
niſm, and conſequently, theſe cquld never be 
produc by Matter and Motion alone, ar any 
Contbingtiong of em. It were endleſs to alledge 
all tlie Inſtances that might be brought on this 
Head; ſome few of he maſt conſiderable will 
ſuffice; for if any. one, be inconſiſtent wich the 
Laws'of-Mechaniſm then it is 3 5 this 
Syſtems could wk een produe'd:b dy the can- 
courſe of Atoms. The firſt I ſhall inſtance in, 
is that great Law to which all the Bodies of 
this Univerſe ſeem to be ſubject, viz. That of 
Gravitation. In the former Chapter I have en- 
ee to ſhiew, chat this Property is not 

vg to! Matter, nor can ariſe from the Fi- 
gure, Texture or Motions. of its Parts, but is 
ern therein by ſome Power ſuperior to 
that of Matter; whence it is evident, that one 
ofoche primary Attributes of Matter is inde- 
pendent of the Laws of Mechaniſm. That 
active Principle which animates, as it were, the 
ad Maſs of rei and which is the Cauſe 
all the beautiful! Appeur antes of Nature, owes 
its Origin to ſomething different from Mat- 
ter and Motion, and therefore this Sem of 
things cduld not ariſe from thence. 
Not only Gravitation, or that implan- 
ted Principle whereby Bodies tend towards 
one another, is aboyé the Powers of: Matter, 
buͤt all the kffects and 9 that ne- 
ä de ſarily 
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0 depend therehpon, 4 5 All the Coleftial 
and Terreſtrial Appearances; are likewiſe aboy 
the Powers and Laws of: Matter and Motion. 
All the Attempts df others before 8 JA 
Newton, to explain the regulat and coſt; 
Appeurauces of Nature were moſt of 2 
geometrical, and all of em ſo inconſiſie 
Vnintelligible, chat it was as hard 75 
their Peſtulute, as to conceive the thing whit 
ey 15 el to 4 4 for from -them, All 
loſephers that ever were, could - never 


from 7M e Laws Lol A explain 
anets came fn 80G 
1 7 they might i (i Man ne Lo hols been del 
moving) have: las eyer ſtray” .tight Fines 
but, that xhey d conſtant! revolye in 
Ordits, chat they hogs J approach. $0: a8 e. 
move from a determin'd Point at 
Seaſons, and that uniformly: arid conſtanrly;. i 
altogether unaccountable from the Laws.2of 
| Mctlanifm, as has been ſhewn io. che former 
Chapter. But from this 3 rigdiple, of 
Gravitation (fuppoſi wo Ar y, are already gur in 
their Morions, 2 all che Celaſtia Machir 
nery is now actually in e e Vork) 
all the Phenowens'are. accounted for, andathat 
to the greateſt nicety we are capable of. difti 


in- 
' guiſhing. So that nor only this Univerſe could 
not have been producd by the rag of He- 
chaniſm, but there is ſcarce a fingle Appearance 
thar can thence! adequartly be AcFOnnted. * 


0 e — S, % pap 


Phe already dini led ! 'berweok the Zams 
of Creuion, And n vr Nature: The firſt are 


eus eee by ee vera Syfem of 


= 


4503 'the la po Laws of the Actions of 


* ies, When it the Syſtem of Things) is in 
| Packs "aff." The firſt axe quite different from 
{ : aer fol tho Matter and Motion might 
1 Help us to explain ſome ſmall part of the Ap- 
] peatahees, new Things are actually conſtitu- 
r req; che even this be falſe, yet thele, with 
n Mer Laws of Nature, and in Era. 
E e e 2u1dintt, will never help us to exe 
f- en ens ting 'Appearatice of Creation, Ori- 
: Rial Production, or che Primitive Formation, 
n At aud Arrangement of the greater or 
e- er integtal Pirts of this Sytem of things. 
nt an any ons tell from theſe Principles, how 
x es of the Bodies of San, Planets and 
O 


gf | pete rdunded into their particular ſphe- 
er porta Orb; >" How che Kinds and Poſitions 
of their O-bity Were deterthin'd > Whence their 
Number „Magmrudes and Denſity came? They 
may eontinde% their Motion in empty Spaces, 
aud deſeribe tlieit determin'd Grbus by the 
Laws of Grevitarion and Nature, but by theſe 
| e ould never have acquir d their pre- 
be 'tepwlat Form and Situation. The fix 
 prititip plane, revolve in Circles Concen- 
itkerhie Sun, in the fame Direction of 
thelt Motion," aud in the fame Plane "gg 


5 whilſt” it was in Fier gas the Schools 


Thy 


The tc ten eee or © iSatellits;;reyolve about the 
Earth," Jupiter and Saturn, in Concentr iel. Cir- 
cles, and the ſame Direction of their Motions, 
in the Planes of the Orhitt af Gene Bos 
nearly. But theſe regular and co 
ons could not ariſe from eee 
the Comets move in Orbits extremely Htcentri- 
| 1 and in all the Points of the Wo als, 
which it is impoſſible they ſhould do 10 
they revolve by the ſame: len,, X Cauſes, 
by OR the Flanets move: it is Abſolutely 
impoſſible once ro imagine. the Parts of Light, 
and che other Fluids of gur Sem, 
have been form'd by tbe Laws of. 
In a word, one (ngle Atom of Matter, in its 
original Production has nee Conſtitutian. 
is not to be explain d fram theſe Principles 
and if the 00 elende now 28 Will 
ive a ſatisfactory account of any! one Portion 
of the whole Syſtem of Creatures, from cheſe 
Principles, as to its original Production and 
internal Conſticprion, T will, for the ſake of 
this; give. up the Ae Cauſe; wand yetitq, [ar 
tisſie himſelf, ae ag ta account for che 
whole from them liuodt. 1 aid; 411 og 
FX X.- The: production al eee 4 alto 
ther inconſiſtent, aca 8 Laws of HHB 
The Blood is ſar che F orcs! of 1 7 
8 from the | ange through the Ar- 
teries unto the Extremities of the Body, and 
* benes eturn q by the Veins i my the right 


Ven- 


—— n 


2h 8 Beinen 


7 entricle; chence by the Arteria Fulmonalis un- 
to the Lungs, from the Lungs by the Vena Pil- 
monalii to the right Hentriclt again. The Mo. 
tion of che Heart is caus d by the nervous Flu- 
ids, acting ſome how upon or with the Blood 
in the Ma ſcular part thereof. And theſe ner- 
vous Fluids ſeem to be both deriy d from the 
Bleod, and fore d. into the Muſcalar part of 
rhe Heart, by the Motion of the Heart it ſelt, 
2. exture of their containing Veſſels, and 
5. Ne by the Fulſation of the Arteries upon 
the: Nerves in the Brain. Here now the Heart 
is the Cauſe. of tbe Motion 97 the Blood in 
the Arteries, and the Motion of the Blood in 
the Arteries urging their Juices, through the 
Nerves, is the Cauſe of the Motion of the 
Heatt, which is a plain Circulation of Mec hani. 
. 2 Perpet Mobile; which by 
e N Chapter, 1s 

trary to che Laws of If an Epi- 
ee zer could contriue 2 Water Ma 
e dad bo ſhould move the Mac hin, 
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and the Muchin the Water, ſo ch at the fame 


Water ſhould . return 30 'A; Circle ro 
move the Machin; I ſhould-t i think. their. 
Scheme fomewhar-fea Cle: But ſince the firſt is 
demonſtrably impoſſible, the latter muſt be ſo 
likewiſe⸗ 2. In wi? Animals there are Orzans 
in number actually indefinite, 1 bl not infinite. 
By an Organ I mean a diſtinQ independent 


m_ of a Michin + Ts | a Wheel, and all its 


Parts, 
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SIPs e eee 


Pairs, 36 an Organ of Watch if SED 
o; ànd a GA with it N nal 
from its Origin to ks Extremiry, 
in ad Animal Body? No-²] 
r - Parts 


18 Af 


a"the Anina ure 5 
4s is evident doeh Fern the Marne 
For 2110 and Ny tritton. "'Senfurton” 11 | 

y the ibediarion: of an O7 ariſing from hs 
Btain, and'conitini'd through the Patt affect 
No there is dot the leaſt imaginabie feld 
part of the Veſſels or Muſcles büt is fefffbie⸗ 
and thereſote the Organs in Animals: thite chr co: 

ey this Senſation, axe infinite" im numbet? T 
this perhaps it may be objected,” char'dh& * 
6% andy" convey Sean hre ſevere" plates; 
and.'copſcquently,; thb every minute 
the Body 5 {enGble; it will udt follow?! 
the Organs which convey *this EN I 


Finley many, ſince they ar ede | 
continuation of ſome fo Organs 'thes\i 5 
ferent Parts. But the Anker ge 1876bvi 

every Poitt of the Veſſels and Müſeles hat 
Animal Body'be ſenſible; then che 92 
convey the Senſation are infititely” tall "5 
if infinicel; "ob rhey-enuſt"b6" Wh 
ny, ſceing their Exttemities In che Bai As 1 
ſtitute a finite Superficits; orffilF a finite Space; 
for a finite Number of infinitely ſmall! Parts, 
can never make a finite Quantity. Again, Bru 
Nutrition is perform'd by an Organ, through : 


| Which the Supply is convey d to the Place to ( 
be : 


— 


Body char mey not 


ol 


S ting or folded: together: The Brain is a num- 


r ˙ . Se 


r 


be nouriſied: and Gees there i is no bert of the 
be increas d or diminiſh'd 
(as is\eyident ſtom the Cute of Wounds in all 
Places through; which the neceſſary part of the 
Fluids of the Body can paſs) it is plain, that 


| every individual point of the Animal Body is 


> Termination of an, Organ, through which 
Natrition may be conyey'd. Moreover, 
0855 even the Canals themſelyes do increaſe 


bull and be impair d, every 
; ihr: of 121 Canals muſt be the 


Termination of ſome ſecretory DuR, ſeparating 


a Fluid 1 to Wr their Dimenſions or re- 
cir Loſſes; and theſe ſecretory Chanels 
0 t baye others to increaſe heir Bulk 


1 er Loſſes,” and ſo on in infinitum. | 


| BR Kings! that t the keen 72 5 diſco- 


greater 1 
diſcover d; and 


2 ES pu omg gr to be diteidlas or 
* e {mall Tubes or Threads. 


and ch 


Fi bo und together and divided 
Pitt te Cu ot Peficles : ; The Glands are no- 


but a1clew' of Little fender Pipes, diverlly 


berleſs Congeries of infinitely ſmall Tubes, wo- 
| Yen 


OO er cok of a number of 
ite of an incredible number 


1 
HI 
4 
| 
| 
| 
Þ 
, 
: 


PN 
12 
1 
135 
f 
7 
4 105 ( 
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18 
7 
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Dr 
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ven into \ ſeve; gal Figures: The Ners 
Ales of fall n rig. Pipes; 2 


the ſolid Parts of the 141 are nothing 


the TOR VEE 
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are bun» 
the Ly ngs 
and 1 are pur Fs S of kits e Bladders, 
upon W hich, the lood- eſſels are ſpread. in 
Net- work. ot of little, Glands Among mhich 
theſe Veſſels are diſpers 4. 


4 


either very fine . Tubes * 
conveyance of ſome Fluj „or Tag, Threads 
In Bundles ty d together * others ſucr inding 
em, or going from one, ibre to andther, or 
ſpread out into thin Membra s; For. the Bones 
are. nothing bur doch Bun les, 3555 all the 


104 2 f or N Coats of the Vel- 
|. cad sb 
Fr rom all Which It is 
Gen die, That, ever Animal is mia 
| © in 1921 
infini 1 and ſo 
i finite many, ſeeing 
ee A "finke Quan 1 N o 12 
culous is it to imagine 4 Thing ſo e | 


' wade could be the Effect of meer Chance, or 
of the blind Laws of Motion. In Artificial 
Machines, the more complicated and compoun: 
ded the Contrivance of the, Parts s, the grea- 
ter the difficulty is in ag) ſting them; and 
the difficulty iicreaſes in. the f fame proportion 
"the Complications do, and, conſequently, when 
the Complications ate infinite, the Machin is 
altogether above the Power, of Mechaniels, and 

| | EY Guire 
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| courle of Atoms,” why do not theſe very ſame 


5 | 
1. to think 


ly by an 2qsivocal: Generation, or without the con- 


? 


ELL 


% 
* 


e Philoſophical-Patnciples | 


7 all.” char there Þs, nochiog in the. Aximet- | 


Machin but an infinity of branching. and wind- 

ing Canals, fill d with Liquors of different Na- 
' tures, going the ſame perpetual. round, which 
are no more capable of producing the won- 
derful Fabrick of another Animal, than a thing 
is of making it ſelf. Beſides, in the Generation 
of an Animal, there is a neceſſity that the Head, 
Heart, Nerves, Veins and Arteries ſhould be 
formg'd at the ſame time, which can never be 
done by the Motion of any Fluid what way 
ſoever mov'd; for as hath been juſt now ſaid, 
the Heart cannot move, . unleſs Animal Spirits 
be ſent from the Head through the Nerwes into 
it: The Animal Spirits cannot be deriy'd into 
the Heart, unleſs the Blood be ſqueez d by 
the Heart through the Arteries into the Brain. 
So that it is evident, that the Head and Heart, 
the 4rteries, Veim and Nerves muſt be all for- 
med at the ſame time, if the Animal is Me- 
chaxically produe d: But this is alrogether im- 
poſſible ; for no Motion of any Fluid or Fluids 
| howſoever diſpos d, can form all theſe at the 
fame inſtant; and we know all the internal 
Mechanical Actions of Animals, are performed 
by the Force of their Fluids. Let any one 


conſider the 7»finity of Canals, and other Or- 


ganical Tarrs in an Animal; and again conſi- 
der, that all that one Animal can conduce to- 
ward the Generation of another, is by the force 
of ſome Liquors through ſome Canals, and try 


if 


| 


WA 


4 


of the Generation of an Animal It is doing 


Pennance, to read the wretched Acrounts of the 
wiſeſt and moft learned Philoſophers on this 
Head: To obſerve, how in every ſtep they 


contradict the known Laws of Motion; and 


indeed, the manner after which they would 
have em generated, is as much above thePow-- 
er and beyond the Laws of Mer hauiſm, as the 
true and genuin Manner and Method of theit 
Production is. From all theſe Conſiderations 
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if from this Power he be able to form the Idea 


it is evident, that an Animal cannot be produ- 
ced mechanically; it is too hard a Problem o 
be ſolv d from fo few data as Matter and Mo- 
no tion; for indeed. could this one bè once ſolwVd 
| by any of the Philoſophers; wè ſhould: be eafily 
ain. ſatisfy d of tlie reſt; ? tho! Plants, and All the ve⸗ 3 
earl, getable Kingdom be liable ro: the. ſme Diffi- 
culties, and furniſh us with the ſame Ohjecti- 
ons; for they are indeed only Animals of 4 
lower Rank. And could it be once prov'd. 
either by Demonſtration: or by Matier of fu, 
that a Plant or an Animal can be produt'd by 1 
cn Mechaniſin, i. e Nature, or the Laws of- Me- _ 
em ad tion, the choughtful parts of Mankind would —& 
F be eaſily; tempted to believe, that ſince the * 
Or- better part was produc d by Mechaniſm, the 
meaner, i. e. all the reſt of chis viſible World, 
might have been form'd the: ſame Way 80 
that it is a Matter of the greateſt Conſequence, 
a UN that we have demonſtrated, that neither Ani - 
e e mals 
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mals not Vegetables' can be produc'd Mechani- 
cally. There are mauy other Arguments which 
can produce, to prove the ſame Propoſition, 
which the Language 1 write in will not permit 
Enn, 59S OT £9. 
9 XI. The Spoztaneens Motions of the ſenſi - 
tive part of this Syſtem, is an eternal Contra» 
diction to the Laws of Mechaniſm: We have 
ſufficiently ſhewn, that neither Spontaneous (nor 
indeed any Motion is eſſential to Matter; it 
is determin'd to one Direction (while in. Mo- 
tion) which it can no more alter than move of 
it ſelf. This our Senſes may daily inform us 
of; The Ball goes on in the Direction of the 
Stick, or of the Body of the Piece out of which 
it is ſhot; the Arrow in that given it by the 
Bowſlring s and the Hand of the Dial-Plate in 
that given it by the Wheels; and that neceſ- b 
ſarily and conſtantly, if not forc'd out of the 4 
tame. by ſome foreign Violence: But all Se. My 
tte Animals have a ſelf-motion, can turn and I. 
"wind; move thro; all the Points of the Com- th 
paſs, go back and forward, as their Occaſions M 
require; or Inclination prompts em. It's true, I. 
ſome of our Modein Fhiloſephers have aſſerted, || le 
that the Hrute· Creation ure only Pieces of Clock- 
work, and all their Motions are as neceſſarily o 
deterwin'd as that ofthe Hand on che Dial-plate; || ** 
but this Aſſertion is altogether precarious, and If 
maybe deny d as eaſily as its alledg'd. Beſides, the 8 
Demonſtrations 4 priori 1 have juſt now brought Fo, 
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alf che moſt probable of gur;Moc 
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of Religion. v3 ; 


0 evince the- aa. the- Obſervation and 
Experience of all Mankind contradicts it; the 
Docility and Saacity of ſome Animals demon- 
ſtrate the contrary, and fame: Brute-Animals 
ſhew. more 3 of it than ſome of tlie 
Race of Mankind on whom they beftow it, 
What more evident Proofs of a ſpontaneots Moti- 


on could theſe pot Exxatures give than they 


do, if they Were really ſuppos d to be endow d 
wich it? Nothing 
of the Prinaipla of their Actions cuuld create 
cleazen Eyidenes of a antenne Motion, Bo- 


ſides, it, is altagetber imghibiple bo acoοẽ“ji for 


the fat greater part of their Actipns and Mo = 


tions from Meclaniſm, abc we Have in chedpre- 
ceding Propaltigns ſhawn at large,: And we 
ſhould de ftcangely ſurpriz d. if Ham C 


binstion of macerial., Orgaris, we ihdulde pre- 


duce the ſmalleſt part af: their Aitions'adiPaD._ 


ſions... Wherefore, fines: theiſtaltive: World is 
endaw:d: With ſconcantbis Migions;::and fines _ 
this is far, beyond: and aboenthe Powers: of 
Matters ien gvideat this Univerſe” cout not 


„ Kik. The 


ee G0. of RationaÞ 


Creatures 2 dgerhego attiancountable? ſtom 


the Laws of Mechaniſm. Muſcular Morion is 
perform d much aſter ſuch a as chis: 
in Conje-' 
Qures in this Matter have any Certainty in 
hew) the Muſcles are Bundies off ibros, which 
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but a Senſation in pur felves 
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710 Phnolophicat iineples | : 
being cloſely ompacted at both ends, terminate 


in their two Tendong,' each of which is inſerted 


into ſome one fix d part of the Body or other: 
Every one of theſe Fibres conſiſts of a prodi- 
gious number of leſſer h ibres, or Hibrili, which 
are ſo many very flender elallick Canals bound 
about by ſmall tranſverſe patallel or Spiral 
Threads, which divide theſe below bv into ſo 
many elaſtick Cyſtes or Vafiewls, a8 if a Gut were 
ty d at equal Diſtances. Into eyety ohe of theſe 
Faſteule; an Amr, Vein; and Nerve enter; 
the two firſt/ to bring and catry back the Blood, 
the latter to cartyi hither like iſe jrs- proper 
Fluid vr Spiritʒ uhich mining inthe . Aula with 
the own proclces a Rar ction (the manner 
4 bende avgicding Diſpures, I hill; forbedr at 
to datermin) «whereby tbele Veſſculi are 
Aaenged ang. ;thejr: Lo; inn! Diameter, 
(ſtom K not id Rudt) HNLj audi ſo the length 
of tlieayboleiMaſtlehormed! The Nerves are 
thanctnetory: Duits of the Llandulus Subſtance 
ob the rain, and confequently/Ht&muth' of 
ame Natute with de eee et the 
hg: bg which ard noth 5 Lender flips 
okthe eee eee priatedJuicc 


or Spirit from thorBlood: ON > cv AY ſince the 
nervous Juice on Spirit is 1 d out of the Blood, 
andfince the Nerves are very ſmallarterial Tubes 
this Spirit very probably muſt move in theſe 
Nerves after the ſame manner the Blood does in 
W. Arrenes, Fen E this difference, that it 
moves 


5 Coney $_— A* m— r 2 


J 


te moves 1 more flow (its ane |; 
d | being abared, either by the many Circumvolu - ö 
r: tions of the Artery in the Gland, which is the 9 
li- Origin of the Nerve, or by the reſiſtance the Þ 
ch | Juice meets with in the flender Hipe of the Mi, 


nd Nerve it ſelf). If the Circulation of the Blood | | 
ral be admitted, and all the Juices of the Body be l 
fo allow'd to be deriv'd from it, tis impoſſible 1 
ere || that any of theſe Juices- ſhould ſtagnate in their 
eſe | Vellels longer chan till they be fill d: and there - 
er; fore, the nervous Juice in its Chanels is pro- 
od, pell d after the ſame manner and by the ſame 
per | Mechaniſm the Blood is urg d fotward in the 
vith | Arteries; - Now in the Myulcles-of involuntary” 
mer Motion, ſuch as the Heart; the Lungs, the Sto | 
rar mach and Guts, and the muſcular Coats of the 
are Veſſſels, this nervous Juice or Spirit is conſtantly 
eters | derived by a Mechanical Neceſſity. In the; Heart, 
ngth while the Auricles are full of Blood, they are 

s are diſtended, and the influence of the nervous Jui- 
ance ces into theit Muſcles thereby ſtop d: but when 
th of | once this, Blood begins to ſſow into the Ventri- 

zf the | cles, the reſiſtance ariſing from the diſtenſion of 

r flips the Auricles to the influx of the nervous Juice 
Juice J is taken off, and ſo it flows into the muſeular 

e the | Subſtance of the Auriclis and thereby they are 
lood, | contracted while the Hentricles are diſtended. 
Tubes and the. influx of the nervous Juice into their - 
theſe Muſcles i is thereby ſtop d, till the Blood be de- 
oes in riy d into the Aorta, and the impediment trom 
that if Þ this diſtenfion to the influx of the nervous 
more” 7 K 4 Juice 
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Tui uice be taken off and ſo the Ventricles come 
into Contraction; which hinders the Blood 
from running z any more into the Ventricles from 


the Auricles, and then the Auricles are again fil- 
led: And thus, by a Mechanical Neceſlity, they 
act alternately, the Auricles and Yentricles being 


as it were Antagoniſts to one another; ſo as that 
while theſe are diſtended thoſe are contracted, 


the diſtenſion of the firſt petmitting the influ- 


ence of the nervous Juices into the latter; and 
ſo on the other hand. Aſter the ſame manner 


are the muſcular Coats of the Blood - Veſſels, 
and of the Coats of the other Veſſels contain- 
ing Liquors derivd from the Blood, alternate. 
Iy contracted and dilated; for by the Contra - 
ction of the Heart the Blood is throw into 
the Arteries, which diſtends them, and ſe the 
influence of the nervous Juice into their Muſ- 
cular Coat is bindred; but when the Blood is 


by the impetus it has conceiv'd; deriv'd-into the 
Veins, this impediment is taken off; and the 


Muſcular Coats of the Atteries! then act, the 
Memb ranous by their Eliſtiety concurring· In 
of the Atmoſphere des 


the Lungs the Gravity 
the Air into the ſmall orbiculat Velicles there- 


of, and dilares the Cavity of the Breaſt; where - 
| by the preſſyre of its ſides upon them, and the 
| Neryes'that act in this Function js taken off, 
and fo the ſes of of the Diaphragm and the 


other concurrin are at freedom to act, 
and to diſtend t he Ga Ca be 
4 $4» « $3.5 t 6 


vir of 7 T, Thorax, till 


of rl At 


the i of the ſides o 0 — Breaſt I 
too ſtrong for theſe oppoſite a ou dilating. 
Cauſes; and then by x cir own Gr PIN, 90. 


the elaſtick Force of the Ribs, they fall 


and c:wpreſs the Lungs, and ſhut up. the Emil. 
ſaries of the Ne . likewiſe in the Sto- 


mach and Guts, / When t e Longitudinal. Muſcy- 
lay Fi res, Are in Adio Dy the Trarfuerſe and Spi- 
= ones arc relax'd 55 

Fibres upon. the, iſfariqs of che Meek of. 


the relax d d ones; | on the oth 2 hand, 
when 10 a. rel 1 23 th 2 05 0 1 „ anch 
un 11 e Se luntary. 75 — ; there. 
5 gceſſity or > derivati . 
the ereus Juices: into the Muſcles employ'd 

i the, ag. {3 in voluntarꝝ N. 
there Heh is not eig he Any ſuch Mech nical, 
Neceſſity, W. 8 being a” ain Contradiction to 
1 1 tre; and therefore, volunt Motion. 
8 "contrary: to fa Laws. of. Mechaniſm. 80 
f LN ; Our | Hands, and. Feet, how and, 


when We plea pleaſe in at 5 one. we can bend. apa 
unbend Ab 2s,we Will; here is, ng Mes anical. 


Cauſe imaginable to e Ki 059 
to the Muſcle FF "of. vol 


8 1H ins. 
no 


Motion can follow unle ee beer; 4 


as is plain from hence, t 


t cutting the Nerves 
that” ſerve any Muſcle, 


tho all other things. 


continue rhe ſame, yet no Motion will follow. 
And the only Conception we can form of vo- 
nutze e is, ther rg * 1 | 


" 


the preſſure of the act. 
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ful Mufecian, ſttikes upon that Nerve which con- 
ys Animal'Spirits to the Muſcle to be contra- 
ed, and adds a greater Force than the, natu- 
ral to the nervous Juice; whereby it opens its 
Paſſage "Ir the Veſicles" of which the Muſcu- 
lar F Mn conſiſt; Which i it could. not. have done 
by its natural Power. Bu this Action of the 
Mind- or Will upon theſe A gimal Spirits, being 
altogethet unaccountable Koch the Laws of Mo- 
tion, it is plain, that yoluntary Motion is al- 
together In mechatical: And indeed, Were it 
Ae Ke could not be Voluntary; for what- 
 evet acts Meg hanicallj, acts ee, and ne- 
ceſlarily, and ſo can never at volunt: rily... 
2 XIII. Wy Freedom 11 Lil verty. . 
ing'or'r 1 nd in our gy 5 | 
altoget ao. bullen 10 eee. Some 
Met eee deny tllat we have any Free: will at 
all; but these need o 1 their gn Con- 
ſeiences ro  convinic'd” of | cheir miſtake;, f | 
will aug tt even When their Realon would 
determin 74 em to do ſueh 4, ing, they. haye in 
their Popper to forbeat ir, ot CY do the contra- 
ry; the kan Tife or fit fir fill,” £0, backward. or 
forward® td HED their own Freedom ; ; they can 
| chaſe” the Tüte and Place, the Degrees and 
Circumftances pf all 1 Adtipns that are cal- 
led Free.” It's true: ſbme of our natural Adi- 
ons are neceffaty, but theſe which are common- 
ly call'd voluntary Actions, are as much free 
as the nature of things will permit 1 
l . eir 


; ® . #5. £2. 4 es. Sona 


When thers is ub ich 
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Ther Power being! limited; I Would glally 
know, what greater" Indications of Freedom t 
could wiſſi to hade, than they now have The 
Paſſions of Mankind (which in moſt determin 
their Actions) are indeed violent, but they 
have it in their Power to ſuſpend for ſome time 
the ſatisfying of rhem; which ſhews, they are: 
not noceſſarily determin d toward their Satisia- 
ction; for the Action of eeefliry. Ap Agents ean 
only be ſuſpended by a Miracle. Let us fup- 
„that Man, ima? perfect ſtate of Healtig id 
free, and bas «Power of Bliarun: The only Ire 
dieations' be could give of r are, by! 
doing the*-contrity; Where tlleré are . 
and Jolid-Reaſons' for doing ſuehla thing! or 
by misking af Herten among many things; * 
ginable Reaſbn to derer- 
min him more te one than aoctſer; or to be 


ug 
« 


able eg {aſpen the effect of natural Actions, 
bis interpoſition they wou e- 


when 


human operates? No it's eertain that we are 
capable of giving all / theſe Indi unt, to he 
our Freedom: We bave it in our Powet to hurt 


or even defiroy our ſelves; tho“ there be the 
beſt Reaſbns in the World to binder us from ſo 


doing, We can take out the otie and not che 
other, in two or more ol the fame things in all 


Circumſtanees alike- The' Reſpiration be reck- 
oned an involuntary Action, and tho' it is cer- 
tainly perform'd mechanically and uniformly, yer 


we have it in our Power to o keep'i in out Breachs, 
and 


; * 


= 2 ſame time dgtatmin ih- 
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9d. to ſulpeud the efficacy.c of this Se 
Hier for (ome time; and this ſeems: to be one 
of the moſt evident Indications of Freedom that 
can poſſibly be deſired: Fox tho in other Cales 
36 may be afledg'd, that ig eee i 
perceptible. manner after, which, we are determi- 
ned, that makes any of our Actions {cem, free, 
yet-in this Inſtance: char ObjeRion can have no 
place; for if we-are dergrnind ever ſo imper- 
cegtibly, it is by the; Neceſſiy of Nature we are 
qstatmin d- Ney it is abſurd ro rhink, that, 
Nature ſhould determin any; natural Funtion.tg: 
be perform d regularly » and. conſtaptly...the. 
ſome way, and chat: by Mechanioal.Laws, and 
ularly and ly: e. = 
arly and unsettainly fuſpended. On the! 
er hand, if ue are rily determin d in 
all our Actions, and if weohade no F 
it: ich abſolutely impoſſible, we make any 
Election amon things. in all 1 
alike; for if we arg dgtermin d, ib can only 
be from the things themſelves ee for 
all chings within, us: arr. upon. This Enpatlieſſt. 
to be ſuppes d to move uniformly: and Mecha-. 
nicall, Now where the, things Without us are 
in all :Cireumſtancos alikes g can neyer be 
termin d to any ane of em -by-them(elves ;. and 
therefore were Wei not. free, we could never 
make an Election among things altogether alike. 
By things altogether alike, I mean ſuch as are 


„ ad to allithe Circumſtances neceſſary! to 
con- 
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conſtitute them the things requir d. Thus two 
Farthings are alrogerher alike, tho they may 
_ differ in ſome ſmall Circumſtances that do not 


concern the Eſſence of that Species of Coin. Thus 
I, 3, 5, 9 are equally odd Numbers, and 2, 


4, 6, &, are equally even Numbers, and if twere 
 propos'd. to aſſign an even or odd Number, 
there are infinitely many which are equally ſuch. 


The ſame thing happens in the Anſwers to all 
theſe Problems, which are call'd indetermin d; 
and in afligning one of the Anſwers to any ſuch 
Problems, there is nothing in their Nature that 


can poſſibly derermin us, the Conditions of the 


Problem being had reſpect to; and therefore 
ſuch things as theſe are only pitch d upon by 


the energy of our Wills or Freedom. In a 

word, Freedom conſiſts not in doing any thing, 
or every thing, for thus even the Sypreme Being 

is not tee, it being impoſſible for Him to do Evil: 


but in varying and diverſify ing infinitely different 
ways, the Manner and Circumſtances of what 
may be done, and chuſing without conſtraint, or 
from any Motive foreign to the Party chuſing. 
But no Arguments will make a Man confeſs he 
feels, if he be obſtinately reſolv d not to confels it: 


now Liberty is a thing felt, and is only to be found 


by a Refſadbion on out ſelves and our Actions; 
bur there is one Argument which will always 
have weight wich the wiſer and better part of 
Mankind; and chat is, that without Free- will, 


Virtue and Vice, Juſtice and Injuſtice are only 


bare 


— 
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bare Wis. . Now if Rational Creatures be 
fret, as moſt eertainly they are, this Freedom is 
a plain dowuright Contradiction to Mechaniſm, 


for: chene produces all its Effects n. A 


1 1 n N 14 2 > 1 4 4 4 4 N 1 
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of the: Brus Production and Duration of 


this preſent State of Things. © 
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World has been ſor ever in the State we now 


behold it. 2. That it has been ſo for ever of 
it ſelf, independent of any other Cauſe. This 
Opinion is commonly, but falſly: aſcribd tro 
Ariſtotle; not as its firſt Broacher, but as its 
ableſt Patron. But tho Ariſtotle held the firſt 
part of it, viz. That the World was from all 
Eternity, as we now behold it, yet he did not 
| think it was ſo of it fe; and there is a very 

great 


Axing. I think, ſufficiently thevn 
11 the Inconſiſtency and Impoſſibility 
of che E Navel Gelee. I come to the ſecond. 
Opinion about the O-iginarios of the Univerſe; 
which in few Words tells us very poſitively; 
* Thar this preſent ſtate” of Things has been 
* from all Erernity of it ſelf, ſo as we now 
*© behold it; and that any Changes that have 
** have happen d therein, have / proceed- 
ed from the Laws of Mechaniſm thar now 
* obtain in the World?” This Scheme conſiſts 
principally of theſe two Parts. 1. That this 
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great — betwixt e this OTA 
Syſtemof the Univerſe to have been creared from 


all Eternity by an Omnipotent Cauſe, and believ- | 


ing it to have been for ever of it ſelf without 
any Cauſe. My Deſign in the following Dil 
courſe, is not to diſpute againſt any Scheme 


of thoſe who admit the Exiſtencc of a Deity; ' 
I intend only to ſhew, That this preſent ſtate 


of things could not have been from all Eternity, 


neither of it ſelf, nor without the frequent and 


particular interpoſition of a Divine Power, and 
to make it plain, that naturally. and of it ſelf, 
it tends to Diſſolution: Tho in rhe mean time, 
it is not to be doubted, but that that Almighty 
Power which could create this beaatiful Syſtem 


of things, can preſerve it in being” as long as 
He pleaſes. 


18 Il. That this Wnlverls could never "I 


been from all Eternity of it ſelf, in the preſent 
Condition, it now is; is evident from hence, 


that it requires an extrinfick Principle ſor irs ſub- 


ſiſting in its preſent Condition. If one ſhould 
ſee a Piece of 'Clock-work, pointing out the Di- 
viſions of Time exactly and regularly, he might 
have ſome Difficulties about che manner of its 


Production; but if he ſhould ſee ot learn, that 


it requit d ſome Fog. de to Keep it 
going, that its Motion d 


ing up of the Spring or Weights, he would be 
ſoon farisfy'd- it could not have been from all 


„ 


nded upon ſome 
Principle without it ſelf,” a It requit'd wind- 
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3 Now * very Condition of the 
5 le # Hoon, 46: of, e and of all the 
Celetial and Terrelrid Appeatantes: Theit 
e e dew FW: 
quite. cri, 7 to e Which ati ſes from 
none o 


own in The Powet 
1 5 88 5 — vers. and Tos r Motions, 
ens 


they. 50 
vin 9 85 555 95 2 ow they would be⸗ 
'T bn biclel _ heop 1 1 9 5 - 
this! oer is nothing ſe that univer 
Law of N, Which Al aates the whale 


Frame of all the Sſtems of Bodies, whieb prb- 


| 1 & om a;Squrce both independent of, — 
diſlin 19 8 7 Matter and all its Faculties. 
U bereforg, it i akogaer impoſſible this pre. 
ſear ſtate; of things ſho e been from all 


Eternity it ;[elf, ſince at pte * it cannot ſub- 
15 and beautiful Sem, without 


ſiſt in a regu 
the perpetual influence. of ſome ſuperior and 


extrinſick FOWer.. - unde 3:24 l 

$ Ur When one thing / Fn ee anorher 
thing, as its ce as S al, when one, thi 
nece arily requir'd, forth Exiſtence or Prefer- 
pation of another chin thele can hard 
ſuppos d to have been from all Erernity ef i hem. 


Wt ; but 1 more OT: ſeem to imply 
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Counſel and Deſign, and conſequently, to flow = 
from the Wiſdom and Power of ſome Intelligent 141 
Being For Self e neceſſarily implies In- 11 
dependency, as to Exiſtence on any other thing, 
either as Cauſe or as Effect; (I mean only of 
thoſe things which are hour us, 1. the viſt . 
ble things of this World, which have but Qua- 
lities both finite in Number and Degree; and 
conſequently, have aſignabie relations to, and 
dependences upon one another; for it is other - 
wile in the Immenſe Being. in reſpect of his 
Creatures, which can have no proportion to 
Him, and He no dependence on them) and 
when a thing depends upon another thing as 
its Cauſe, this implies, chat che ſitſt thing 
exiſts that the ſecond may exiſt; which ſuppo- 
ſes Deſign and Contrivance, and conſequently 1 
is a ſign of Production or Creation, and not | | 
of the Self. exiſtence of theſe things. Likewiſe, Mi 
when a thing is neceſſarily requit d for the Ex- NY 
iſtenee or Preſetyation of another, it plainly 11 
implies; that the firſt thing exiſts that the ſe- 141 
| N 1 
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cond ay. exiſt ; which likewiſe ſuppoſes Defgn BiH 
and Contrivance, and conſequently, can be no 1 
ſign of Selſexiſtence in theſe things. Now is 11 
there any thing more plain, than that moſt of f 
the things in this our Syſtem are neceſſary or. | 
vleſul rewards the Being or Preſeryation of 11 
Mankind? Remove the Sun from us, or us from 1 
the San, the Earth could bring forth no Fru tts 
ber our Support; Wag en the eee 1 
bal 0 OE; | ea 
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Seas would ſtagnate and the Fiſh be deſtroy'd; 
level out Mountains we ſhould have no freſh 
Waters; deſtroy out Atmoſphere, ” the Air's 
Elaſticity, we ſhould” ſwell like poiſon'd Rats. 
Do not theſe, and a thouſand other Inſtances 
I could alledge, demonſtrate, that all the Be- 
ings of this'Univerſe exiſt as the neceſſary Ef- 
ſect, or for the Exiſtence or Preſervation of 
other Beings, and conſequently, imply Contri- 
vance and Deſign; which is a molt evident ſign, 
that all theſe things have been produc'd, and 
dre not Self L If a wild Schthian or In 
diam, who never ſaw a Houſe in his Life, ſliould 
meet with a noble Palate; ' neatly finiſh'd-and 
finely furniſh'd, and about it ſhould find Crea- 
tures that could not ſubſiſt without: ſuch a 
Convenience, and ſhould: plainly diſcover, that 
the Accommodations and Coriveniencics of this 
Building wet exactly ſuited, in every Cireum- 

- ance. to the Wants and Neceſſities of theſe 

Creatures; I Think he would have no difficulty 
in concludling, that this Houſe was built by 
ſome wilt Achtet for the'Convenience of theſe 
"Creatures, he would certainly never” dream, 
that it had ſot ever been there of it ſelf ſo 3s 
he then belield it. Nowy xls is the very Caſe 
bet wirt us, and the Sytem of things PEA us: 
They have all relations and regards to us in 
out preſent ſtare," and to one another; there 
is à regular Subordination and Subſerviency 
among all the Parts, they all conſpire to great 


and 


ject diſplaying: 


and beneficial Ends: in a Word, There is not 


fo much as à ſupernumerary, ſuperſuous or uſe 


leſs Atom in the whole m_ and complicated 
Machin of the Univerſe; evety Age diſcovers 
ing new finul Cauſes, and evety the leaſt Ob- 
ſome new Utility or Beauty, to 

thoſe KITE feek ont the Works of the Lord, und 


take pleaſare therein # So that it is infpoſſible; 


thar hoſe who with due Preparation apply 
themſelves to them thotild ever think they could 
be of themſelves, or did not owe theit Bein 
to an Alliwiſe and li bo merfal Original. Not 
that the whole Syſtem bf the Univerſe Ws con- 
ttived for the Rade of Mankind alone; but 
that ſince their Utility and Conveniency being 


ſo plainiy and fully bentuhed, in theit Ne 
fent ſtatè, there can remain no doubt, that the 
! whale Syſtem of Beings has been equally. ptos 


vided Vi in this wonderful Contrivance. 
+ $ 1V. That Animal could not Have beef 
from all Erettity is plain; for both the Reaſons 


alledg'd in the 1wo-former Surf. För, Firſt, 


Their Production and Exiſtenet upon 
Principles q̃uite extrinſick from, and indepen 
_ of themſelves, I mean of their Hartyial 

have formerly ſhown, that they can 
der MR, nor be producd by the Powers 
of Mechaniſm ; dut for both require the con 


ſtant infwemde of a" Principle even different 
from that which governs the inanimated part 


of om. Univerſe; e Gravitation: * all thar 
L s 18 
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is obſervable in this World (according to this 
Scheme) is Matter and Motion (for if we once 
allow a Power diſtinct from theſe, we ruin 
this Hypotheſis; for we do not then know how 
far rhe influence of this Power may reach, as 
ro the Production and Preſervation of the pte- 
ſent tare of things.) But the Production and 
Preſervation of Animals is aboye the Powers of 
Matter, as has been formerly ſhown; and there- 
fore, ſince they depend upon à Principle di- 
ſtinct from, and independent of the Laws of 
Mechaniſm,” and need a continual influence of 
ſome Principle, diſtinct from. Matter and its 
Properties, they could not have been for ever 
of themſelves. Secondly, All the ſeveral Parts 
and Organs of the Animal Body, are fo pru- 
dently adapted to the Benefit of the whole Com- 


poſttum, as plainly implies Deſign and Contri- 


vance, that it is impoſſible to conſider this, and 
imagin they have been SelF-exiſitent; How 
wiſely are the Bones articulated 2 How prudent- 
Jy the Muſcles conttivd, and how convenient- 
ly faſtned to the ſeveral Places of the Body to 
ptoduce the neceſſary. Motions? With what 
Judgment are the Arteries, Veins and Nerves 

ranged? With what Wiſdem are their Fluids 
diſpos d in their proper Veſſels? How care. 
fully is the Propagation of the Species provided 
for, according to ſeveral Cireumſtances ariſgg 
from the particular Climate and Element each 
Animal is confin d te, and how juſtly is 2 


' Particular adapted for.the benefit of che whole 
Compound? I ſhall: have occafion to purſue 


theſe Inſtances farther hereaſter; but any Body 
who is ever ſo little acquainted with the „ru · 


cture of an Animal, cannot but diſcover evident 
Footſteps of Defign and Contrivance in it, and 


therefore Animals cannot be Self exiſtent. Theſe, 


with the preceding Conſiderations on this Head, 


make it very improbable, if not impoſſible, 
the preſent Rate of things ſhould have been for 
ever of themſelyes, without an Omni potent and 
Omniſciant Original. I come in the next place 


to thoſe; Conſiderations that ſeem to imply, 


That this preſent ſtate; of things is naturally, 


and of it ſelf, tending to Decay and Diſſoluti- 


V. It has been formerly-ſhown, in Scrion 


rollary, that ſome part of the Nouriſhment of 
Animals and Vegetables, and the greateſt part 
requird to the Production of Minerals and 


ſome other Body, which, by proper Operati- 


ons upon this Fluid, is chang d into a ſolid 


Form, of which but a very ſmall part is erer 
reſolv'd into Water again, whereby the quan- 


tity of Water on this our Globe is daily im- 


pair'd and diminiſh d; wherefore, if the World 
bad laſted from all Eterniiß in the State it now 
v anted both ſalt and 


iß, we had long ſince 
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freſh'Water; This Decreaſe of watry Fluids 
on bur Globe is ſo conſiderable, thar Sir Iſaac 
Newron makes one uſe" of Comets, in tegard to 

us, to be to ſupply the Earth and other Pla- 


nets with-proper Maxerials for this purpoſe: 


For as the Ses is abſolutely neceſſary for the 
pteſent State and Condition ef our - Globe, 
chat from it, by the S, Heat, Vappurs may 
be ſo plentiſully rais'd;\thar being collected in- 
to Clouds; they mey fall inte Rains, ſo as to 
water and nouriſh bat Earth, for the'Proctea- 
tion of Huget ables of all Kinds; Or being con- 
denſed oni the cooler Tops of Mountains, m 
fall through their Chinks into Baſons arid Re- 
ſervatories, form d byo their hollow and open 
Texture, and thencò i Rivulets und Rivers. 
So likewiſe for rhe Supply and Preſervation of 
the Seu, and other Fluids im khe Flauets, the 
Evers Leon requiſite from whoſe condens'd 
Exhalations and Vapours, whatever Liquor is 
ſpent on 4. wee and Putrefaction, may be 


are nouriſh'd conſtantly by almoſt Eiquids on- 
ly, and from putrify d Liquors chere is a Slime 
conſtantly” falling! Hence the Quantity and 
Bulk of dry |Eatth' is continually increaſing, 
and the Fluids, if they were nor {apply*d'el{c- 
7 where, would perpervally decreaſe, and ar laſt 


fail, Now 'whereſoever the Decreaſe of the - 


Fluids be'fix'd, whether in the Planers or Co- 
en, it 8 dien _ 11 decreaſe in this our 
* * 1 : . Men, 


ſupply d and reſtot' d; ſor all the Vegetables 
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Syſtem, and conſequently, had the World laſted 


from all Eternity, they muſt have fait d ere now; 


for had the Planets wanted a regular Supply, 
ſince it is evident they have their Fluids conti- 


nually turn d into dry Earth by Vegetation and 


Putrefation, had the World laſted from all 


Eternity, they had been more parch'd and dry 
than the Deſarts of Arabia ere this time. But 
ſuppoſing their Supply regular from the Comers, - 


and let theſe Comets ba many as you pleaſe, 
leſs than infinite, yer ſtill, had rhe World laſted 


from all Eternity, theſe Comets mult have been 
drain d of all their Fluids, had they been nothing 


but Globes of Water, whereas we know they 


are Maſſes of ſolid dry Matter, like the Planets, 
with large grofs Aemoſpberes: So that it's evi- 


dent, the liquid Subſtance in this our Syfem of 
Bodies is continually decreaſing; which ſeems 
to imply, that this preſent ſtate of things is not 
ſo contriy d as to Jaſt' for ever, and ſo could 


* 


not have been for ever.. 


9 VI. it has deen prov d likewiſe in the pre- 


ceding Chapter, That the Light of the Sun does 
daily decteaſe, and that the Body of the Sa- 
does continually grow cooler; the fame may 
be faid of the „d Sts: Now had the Sun 
and ,x d Stars been from all Eterniij, we ſhould 
have been tedue'd long before this time to a 
ſtate of utter Darkneſs. © We are very certain, 

that the Rays of the Syn are impriſon d in our 
Plants and Vrgetables, in our Metals and Mine- 

As L 4 . rals, 
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rals, and are retain'd by the Aion, of Bodies 
upon Light; and ſome part of them by theix 
Separation from others, and their being impri- 
ſon'd in-theſe Subſtances, and the Action of 
Bodies upon Light, are for ever hinder d from 
returning to the Body of the San; even ſup. 
poſing it were poſſible, that any Rays emitted 
from that Luminous Globe could return thither 
again, which is not very probable, they being 
projected with ſych a Force and Velocity, —2 
retain d by the Attradlian of Bodies, where any 
oppoſe their Courſe, and proceeding for ever 
in their Rectilinear Direction, where no Bodies 


ach 
and ſtronger, Action of Comets in their Perihelia, 
which carry off great Portions of his Heat and 


/ 
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ply Fins Waſte: and that thoſe x d Stars that 0 
have diſappear'd, and now appear, may be 
ſuch- like Suns, rekindled by the Approach of a 
Comer, juſt returning with the fiery Spoils of 
the Sun. And tho' theſe Effects · be not ſo con- 
ſiderable, as to become ſenſible in threę or four 
thouſand Vears (tho if ancient Hiſtories be. 
true, this ahatement and diminution of the 
Light and Heat has not been inſenſible) yet, 
in an infinity of e (this diminution. being 
ſtill ſome what) the Sun had been reduc'd to 
the Heaz-and Light gf a Taper long ere this 
time; — we ad been jnvoly'd in a more 
than Cimmerian Darkneſs. _ But ſince we ob · 
ſerve no ſuch Effect as this, it is plain the 
World has not laſted from all Eternit. 
VII. But that which does infallibly de- 
monſtrate, that this preſent ſtate of —.— both 
had a beginning, and that of themſelves they 
muſt have an end, is, That our Harth, the 
Planets, the Can and Aud Stars do not move in 
Spaces. altogether, void, but in ſuch that da 
make at lcaſt ſome reſiſtance to their Motions, 
have ſhewn in the preceding 7 that the 
Reaſon, why, for example, the Planeis move 
about the Sun is, that the Body of the Sun at- 
tracts. theſe. / lanets, and likewiſe theſe Planeta 
attract the Sun; and that (ſince the Planets de- 
ſcribe Elliprick Ocbits about the Sun] the at- 
tractive Force of the San upon the Planets is re- 
({procatly, as the Squares of * different diſtan: 
I STD FS 7 cs 
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ces of the Blliptick Orbit from che gens Gen- 
ter in its focus. Bur that beſides, theſe Planets 
were driven at firſt, ox at the beginning of their 


Motion (to ſpeak ſo) by a Force whoſe Dire- 


ction made an Angle with the attractive Force; 
or that at the very ſame time the attractive 
Force of the San exerted it Felf on theſe" Pla- 
nets, they meu ſh'd along in right Lines, 
by a Fatty whole Direction was in ſome man- 
ner or other inclin d to that of the Direction 
of the attractiye Force of the Sun, othetwiſe 
they could never have reyolvd in Orbits. So 
that it's evident, the Motion of the V lanets 
about the Sun, is compounded of two different 
© Motions-in two different Directions, either of 
which being deſtroy'd; the Planet: muſt have 
fall'n into the San, or tray q ſor ever in tight 
Lines; and tho the reſiſtance of the Medium 
cannot alter the Centripeta Motion, (ſo I call 
that whereby the Planet tends towards the Sun) 
yet if there be any reſiſtance in che Mediun 
through which the Planets paſs, the projectil 
ation (ſo 1 call the other) muſt decreaſe and 
fia un infinity of Ages) be deſtroy d. Sir Iſai 


Newton has indeed Cnr; that the Ce- 


leſtial Spaces thto which the Planctery and Co- 
metary Globes do move;' muſt be id of all 
groſs —— Fluids, which might make any 
| {enfible reſiſtance to them: For line all Fluids 


reſiſt according to their Denſities, or in propor- 


tion to the Migerer FURY contain, as has been 
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already mention d: And aner no enkble dec 
ſtance has been obſerved to the Motion of the 
Planets and Comets, but that they freely move 
through the Mundane Space, on all Hands, 
and in every Point of the Compaſs without any 
ſenſible diminution of their Motion, of neceſ- 
ſity the Spaces muſt be void of all groſs and 
ſenſible Fluids Vet in the preſent Argument, 
unleſs theſe Coloſtial Spaces could be demonſtra- 
ted to be abſolutely and Metaphyfically void, in 
an infinity of Ages, ſome even ſenſible Reſi- 
ſtance muſt have been made to their Moti- 
ons. I readily" grant, that the preſent Frame 
of things is ſo wiſely contriv'd, that they ma 
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continue in their preſent Order, and obtan | | 
- || cheir appointed Ends for ſome thouſands of. — 4 
- | Years; without any ſenſible Alrerations, and Ih 
char their Uſefulneſs and Advantages do not 41 
depend on indivifible Pbints- But when in- uhh 
) | finite Duration is the Queſtion,” the Argument 4 1 
is conſiderably, if nor infinitely alter d. There 4 | 
I || are many Reaſons for ſuſpecting the Celeſtiab - - Rs 
1 | Spaces, through which the Planes and | Comets VN 
c | move,” not to be abſolutely void Light is a 1 
„hid, as has been demonſtrated, and paſſes an 
» | from the fd Stars to us, and rom us to them, | 1 
ll — all the ſeveral: Syſfems. The Sun, "ny 
y | yery probably; throws our ſome part of his 6 
is | Clouds and e e on the Hants; the At- _— 

r- | Toſpheres of the F laneis are elaſtick, and tho 1 

en ent very rate at ern Diſtances from ol 
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the Surfaces of their Globes; ſo as that a Sphere 
of Air of an Inch Diameter, ol the ſame Deuſi- 
ty as it is at the Surface ot the Earth, if twere 
expanded as much as the Air is at the height 
ol a ſemidiumeter of the Earth, would much 
more than fill all the Sphere within the Orbit 
of Satary; Yer {till being elaſtick, they may 
tranſmit ſome thin Vapours into one another, 
as very probably they do, by all their (not al · 
together inſenſible) Actions on the Animals on 
our Globe. Ihe Comets ſend Steams and Va- 
pours from their Tails, ſuſſirient to ſupply the 
. Expences: of the Fluids in the Planeta, as has 
been juſt now mention d. All of them, Planets 
and Comets, have ſome ſceret Influences and 
Actions upon one another, even different from 
the bare Action of their Attractions; all which 
make it very probable, if not | demonſtrable, 
that tbeſe Mundane Spaces ate not abſolutely 
de void of ſome extremely thin and rare Fluid, 
whoſe Action, tho not ſenſible in any finite 
time, muſt have been ſufficient; in an infinity 
of Ages, to have deſtroy'd the projectil Moti- 
on; and conſequently, long ere now all the 
Planets and Comets had been broiling in the Sun, 
bad the World laſted from all Eternity ;which 
not having happen'd; it's plain this preſent 
ſtate of things has not laſted from all Sternii), 
in the Order we now bebold it. J 


vill. The real, tho inſenſible Changes 


and Variations that happen to the Celiſtial Bo- 


dies 


e 


— 


dies in this our Syſtem, in reſpect to one ano- 


ther, in their Motions, Bulks, and mutual t- 


tractions, amount to a convincing Proof, that 
the preſent ſtate of things was not intended to 
laſt for ever, and conſequently, could not have 


been from all Eternity. The Regular Delcrip- 


tion of equal Areas in equal Times in the Moon 


(on which all the Philoſophy, of her Motions 


and Appearances; depend) is ſomewhat diſtur- 


bed by the Action of the Su»; beſides innu- 


merable other Variations in her 7hcory, which 
have not all as yer been intirely collected or 
adjuſted: All NN nearly. happen to 
the, Satellits,., with reſpect to theit primary Pla- 
nets: Jupiter and Saturn diſturbing, each others 


Motions near their Conjunctions; and theſe 


wo greater ones, diſturbing the Motions of the 
eller, i Mercury, Fenus, the Earth, and Mars; 
ſo. that their Aplalia are continually changing 
in a progreſſive Motion forward. The reaſon 
why the Comets move not in the Zodiac as 


the Planets do, is, that in their Aphelis they 


another,, and conſequently, may diſturb one 
another's. Motions the leaſt that may be, by 
their mutual Attractions; notwithſtanding which 
they ſo far diſturb one another's Motions, as 
carce ever to return in the ſame Orbit, oc 
in the ſame periodical time exactly. That the 
Motions of the Planets are, or may be diſtur- 


bed, by the Cemers, in their recurn into the 


may be at the greateſt Diſtances from one 


Pl. 
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Planetary Syſtem; is, on the Principles laid down 
in the foregoing Chapter, paſt all doubt 3. the 
Decreaſe of the Sun's Heat, Light and Bulk, 


and conſequently,” of his attractive Force, 'muſt 


är laſt leſſen the mean Motion of the / la. 
ets about him, and conſequently diſturb, alter 
and change the whole ſtare of the Sytem. The 
Apptoach of ſome of the Coels, in łheit Peri. 
kelia, ſo near the Sun; the reſiſtance they meet 
with in their Motion by the Sn 41m[phere, 
in ſo near an Approach; and the diſturbance 
and retardation of their Motions they meet 
with in theit Aphella, by their mutual Artrat77- 
ens (being ſo large in Bulk and many in Num. 

ber as Obſervations ſuow them) all theſe Cau- 
ſes, I ſay, co-operating, muſt at laſt ſo wea⸗ 
ken their Motion, and praduilly” bring them 
ſo near the Sun in their Feiheliu, that they 
muſt at laſt drop into his Body, which muſt 
produce inconceivable Changes in this dur PIA. 
netary Syſtem.” The Vapours and Steams ſent 
from the Atmoſpheres of the dun and f Stars, 
and from the Tails of Comets, may, on the 
Surfaces of the Planets, be chang'd into Watet 
and watry Spirits, and then by a ſhow of Heat, 


may be torn'd gradually into 84%, Sulpburt, 


Tinctures, Slime, Clay, Marle, Sand, Stones, 
Corals,. and other Earthy Subſtances, and fo in- 
_ creaſe the Bulk, Weight and Attractions of theſe 
Planets upon one another; and Dr ' Halley; by 
comparing ancient and modettr ——— 
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| 2nd conſequently, that they could not haye been 
; for ever as they now be. 
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vs, | cope pl Tape great She gragni 1 
in.] Principle! (if n —_ | 
e Whole and all its Part 


. the e ſeveral — regularly, conſtanal 
and hatmoniouſſy to attain their — 
and Purpoſes. There are certainly EEE. 


on all the Works. of Nature, infinitely many 


and overcomingly ſtrong and great Lineaments 
and Tracts of Wiſdom, Contrivance and De- 
ſigv. ſo wondcrfully beautiful. and -.cavithing, 
that it muſt: neceſſarily fill the Hearts of thoſe 
wo tale pleafure te ſearch: ent tht Hure of 
Ged, with Joy, Love and Veneratibn for their 
All. perfect Original. But chere ate many Fu- 
picions ariſing from the preſent C 
and Frame of the Uniyerſe; That it has alrea- 
dy undergone, and may, ſor the: ſuture, un- 
dergo many Changes and Alkctationmt from 
what it now appears ; and conſequently; that 
it has neither laſted from all Eternity as ĩt now 
is. nor is likely to continue for ever in ita pre- 
ſent ſtate. x. Whatever elſe may be in this 
Syſtem of things, yet ry certain, its Parts 
and Organs are Material and Corporeal. No 
it is not in the Nature of Material 
laſt for ever in the ſame. ſlate; eſpeciallyzifo#t 
join to this Conſideration, that there is no per- 
fectly ſolid and compact Bodies, but chat all 
the Bodies we know. of have: interſpers d Pores 
and Vacuities, -by.which ſubtil Matter entet- 
inp; muſt at laſt diſſolve and deſtroꝶ the Forms 
of Material Bodies; and the: Celeſtiul Bodies 


being, in reaſon, to be ſuppas'd of the fame 
anaes? with thoſe. a out ee u 
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-wheraforr. ſince f it has been — 
-Nrared,. that Ihe maxerial part of this Uhiye 
eee orld. had al oh 

mi all; Frerwity;; they whole, Matter of this 
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g Kh ter the former part of this Clue, 1 
axe gemonſt 


rated the impoſſibility of che 


aneh Frodusten pf -animels and Fegerl; 


nde ſhallr have occaſion in the ne 1 


aint ene in tevident, that eve every Be Cr: 
alis producid from a pro-exiſtent Animal» 


th, 
$44 ariles;from-a,;ſmall Plant of the ſame 

„ Ancbigli it can 2 2 
Th a or I _— 


_ muſt 
been from. all Btaxnilys; and 
8 the; Aimar and Veget a- 
e that have (exiſted, or ſhall exiſt; haxe adu- 
9 been gl meluded 2 the. fixſt * every Spe- 
ne M 4 D cis: 


\ofghe lame. Species, and that every Yegrta- = 
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vin 48 it now 55, it is altogerher impoſſible, bor 
that Aris aud Sciences muſt have been 
to a far; greater Perfection than the Haves 
yet axtain ds Lec! us. takeji fer lnfende nhe 
| Mathimnmthehs x: It is certain this Ssicase- 
moreimprov c within theſe tub hundred N S, 
than in all the time paſt ſbefdre / ar. ,⅛e 
have any Records; and two orte hundred 


, may carty em to a height Which we cape 
net now imagin. Now it is altogetkher impef- 
ſible che Improvements already made theuld 
be loſt, ſeeing they contain things fo; — 
ly neceſſary to the Accommodations of, 
they will — forget · the uſe of onen 
Cloaths, as the Advantages to-be-xcapid, 
this Science: Wherefore, had then Merl H 
- ally been, this Science had been broup 
its utmoſt Perfection, long der — 
be zalledg d, that: Suondarionss Delugeh: Mu- 5 
and Feſilences might have deſt cy d all the ſe 
mer Improve ments, and then we, hond 


been left co, begin anow. „A8 for Deluges, — 


impoſſiblec hey ſheuld have been dyniverlal,g, c 
Naturally and Heehanically impoſſible sin for 
_ the/only!Phileſophice! Account, of, an Huiuerſal 
a1 eee ou d, vie that of a 


NE XIL Had the World laſted m a/>Brar- 


Mears mote; going on at the rere of hola laſt | 


1 85 5 


x r nnn nme £4 
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iger Wen 271 
rhe' — bf 
Canale whictohwre deen provd not tobe 
Mechanical, in the Senſt ustdoby our Adver- 
boy and ies chere could omg Univer- 
Ptlage naturaſty, (and to a a Princi- 
ple abb ve Nature, or the eſtabliſn d Laws of 
ies ig e yield the Cauſe) particular 
AU ute euldò never have been ſufficient 
— — — 
-PaRticular this one; 'whith by inſcriptions 
2h? date or cle Ruins of. Ac hitecture, by 
5% and _— might have 
in deſpite every thing but 

| | — Beſides, — 
N precarious; 10 ſuy there have been Delu- 
at Have done any conſiderable Damage 
elke Whole Rational Creation, and may de 
h the ſume Reaſon it is affirm d, 


| Macs 60 fd bercein we have hend of! Hogeidf 


nſequence lies true chere 

verſal Deluge in Noah's Days 3 
Sefides> as 1 formerly laid, that this was 
het Broug t about naturally, we know not; if 
rhis and the other Seiences: had arri d at any 


ent ferſectiom before this Deluge happemd. 


796 that we are not certain, if 5 Perfection 
io Art and Stientes has been mucli retarded 


upon this' account, ' Wars and Peſtilences, it s 


rue, have been and may be, but thoſe do 
mor happen univerſally over the whole World 
Ir the lame time ; and there ate always ſome 


N T Coupe 


In ſhorr, m__ — 
every thing 

niit or ſuppoſe any ſuch xo), havaibeon, . 98:40 
yield the Cauſe,” ſince its impoſſihle to car 


thi 
; a tow any th co have /hapgen'd1conrraiy 


_ eg yet that ig-morbing t 
Fer ſintè that Principle which prompegsſamge 

Mew to improve is or Scients itheyrare' ine 
 din'd*40, ſprings naturally in their / dlipds; as! 
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Countries and many pertieular Herſbns mh 
eſcape ; ſo that it's impoſſible c theſe things 


by-any\mneans;' 
neral en Lo on defnae he- Memory 
and: Remains of all out modem Improvemenss, 
chat ſome of em ſhould inet laſt at laaſti cen 
p — — Foatlheps: of . Impoque- 
we: no 

ments oldet than three orfour echÞuſand>V cans. 
holds good 


againſt 
Delages t and ith ad- 


plain ſuch by che Laws of. Micha, o 
account for thom by Matten ννν Motion as 
are now ſettled : and to quit. theſe u 


to em; is: to admit # owers ſuperiot tocdhem 


1 Which, fot ought We know, nights have PG 


duc'd that which rbhey cn now! {@rpowerfulh/ 


Altot: And tho Arm andudm⁰α⁰οννι a have 


been at a ſtand ſor many Ates dome 
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eee zuthis Principle, in, an iaſinity, of 
Ages) without-anyyU/aiverja! Deluge, or gyen 
any. particular ane of any grcatcexicnt, muſt 
of: dec hure brought * and, Sciences. 


irs plain 1bis\Woukd bas not #terwally been. gs 
in is,]! nd, ãadeed, the, Ac οUnts of our 
lumpuqwemnents a ,t very welloto thei time 
61 — of tha 
„hic ben — ed! nofl}. al 
N ny generated 
—— Wwe. 'þehold, on his | does 
eithem inateale, or diminiſſi continually, in any 
limite / Number of: Nears. ham. great ſoaver, by 
any 1Gaite] Nambat bow: ſmall ſoever, then 
— — have been from. All Ster: 
vin linther ant ſtate wWe nom bebeld ir, 
Faedbad! ito in d in any finite Number of 
Veqts at ſocver. by an Numbet how 
Gal ſpcver; long: before this time their Num: 
ber hac deem inſinito ; ſo that this: poor Mola: 
Kalt ob a3 labezhad not theeg able to contain 
che: Ani had dhey: decroasdy; their Number 
— arr 9s ally e — ogg Ree 
oy ain u 10 
— — — 80 50 
to believe, ſor inſtanee, that he Raca of: 
rn d: fewing. AE 
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confiderable»iinteaſes'or dimitnttions, fromall 
Eternity. We are certain Wars; PhfHeners and 
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Diſeaſes and the other means f Deſtruction, 


have not been fewer for theſe 
than eder t 
Records; and yet ite plainp theo Number of 
Mankind has confiderabl asd iv. that 
time. Sir Willa Penny, fem Obſervations 
on Birchs and Burials has cdiſeover'd vthdthhy 
388 Fears the Maſs of Manhind195>doubled 
in theſe Countries Had ithoyithus iaere ab d 


360 Mears 'by- 


from all Eternity in other Countries) alas 


Planet, within our Syſfem had not 
to have contaimd them by this tief 658 
in many illi of Years — 
rte an dag r ben; Num- 
ber had infinite by time. Bu 


phain, both the 2 


chat of other Ani mul, and 'Y/gerables,thnulk have 


petpetualty meteas d if the Wort ds 
from all Bterniip as it is ut preferts'And ſhes 
their Number is but finite ut pie ſcnt; t Nn 


deht, this World Ras net bebn ff def 1 


how eis Andoindevd the preſent Nambet dr 
Ammals does anſwer very well to the cbm 
mon Era of the Creation. Theſt two daft 
Arguments l have fubjoin'd, not às coheluſtvye 
| Proofs of the Peduction Of this preſet Unt 
verſe in time, hut a5 concurting 'Confiritjath 
ons of the former Arguments 
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2 Laſtly; How improbable let, * 6 
World yhould have been from all Eternity? 
lee ag thing we ſce:ih-avy part of it, or 
„the whole, that has any other Qua- 
ap aiableyro.that. Catdinal one ol :Self-exi- 
ence? Me ous ſelves care cettainly the hobleſt 
pa of this Syſfem We are acquaibted r 
2nd; ver God knows. how unfit auy of us, 


| HONG 3whols;Race is, to have ſo e 


3 Compliment heſtowid opoi us as Self- 
when ag we can ſcarce: be laid to be 
223 705 ſ0-yeryi@ Nothing our Lives ate in re- 
Jafinite. Duration. We might, with 2s 

ch Reaſon, imagin Mankind Omniſcient or 


Gees ch we know too well he is not) 
anne, 2 vn theſe Qualities cannot be 1; 


0 where ud , all the reſt muſt neceſſt 
gzalgt ay holde ver is Self- cexiſterit, muſt ne- 
7 adependently be. Neceſſarilů, be- 

ing only on himſelf alone for 55 
e e when and while he pleaſes- 

ently .becaule. his Being, aud all char 

* rg Fa roy on himſelf alone. 

eee in its true and poſitive ag I 


52 5 1955 810 che not; having a. Cauſe of Be. 


che isſbut a Negative; Quality, and 
= nothing Poſitive: But by Self-ext 


fre Bere mean Self arisination (if, Comp 
A 


od of 4 poſitive Qualicy in ſome Being, 


nalogous to, or ſomething of chat Kiod';, as a 
Power to give a "ng to another is. It is 


Ne. . 77 N | ä 


S elf-exiſtence, | Creation, and 
their common 


. ving Body ; for ng i OVEN 


Vity and Knowledge. 


1 they did. no 
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true, we have no adequate Ideas of Infinity, 
8 the like, and in 
tion theſe are only 
por Qualities; but they muſt have Poſitive 
eanings, or Ideas, anſwerable to them, and 
muſt in ſome one Being imply aQiye. and 
ſitive Qualixies, in their proper and genuine 
Senſe, tho we finite Creatures « can, form nb 
Images of them; and therefote e 
Quality he 'd by Se, . oY 
and eminent, Senſe, mu b. F ity, K 
er and Knowledge: "For 2 rol app! 
to an inanimate thing is 1 ontradidtion, . a 
ſelFexiſtent Pody' is 3$ impoſſible. as a be 5 


to it ſelf, Aſt im 
fence, it müſt nec 


V More than meet 


1128 conſequ GN 


ers, i. e. 1 Omani ofent : of allot 
nipetent, m 1505 things that are p 
to be done let alone ; 1 be can never. 5 


| ſuppos d to do that whic h be knows not how iN 
to do, 7. * mult” be a ith hoever 
is Omnipotent” and Omi rinnt, a 


| things. al 

Muſt depend on him; g ſo. he may 

make all ors. Be depend of him, if wy 
0. Beſides, other thingy, 935 


5 
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TH of kim for the very ſame Reaſon, wee 
beczuſe he can make em do ſos, As allo, 3 white, 
eyer is, Omni potent and Omniſclent, depending 
on nothing, 5 1 1 all things depending 
on him, muſf be ſupremely good and wiſe ; 
becauſe he knows all things, can do all things, 
has no mee nor. ue to defermin him t 
any, thivg fince 1 ers 15 
Wy en: Fi: e annoy 


pe og whoever is 2 FH 
Tit 


LA. 


the DE ſuitable Qua e 


35 WE. mult of . Gary omer 
9115 re eelfrexiſt ent, how much mote cca⸗ 

0s TIN fe believe, that that immenſe Rte 
” 1 ſſeſſes all other Qualities, ſulta-. 


Selle keeiſtence, has heen from all 

ei © nit was his Pleaſure, bas 
. LN W nbble Re epreſentation of himlelk, 
2, Thi l of things, which bear 


Gable Hackers of his infinite Power and 
Viſdeom, a eee be ſhewn., heres 
; An is the third Opinion about the 
Viginat ici eee eg of ne: 
celity, be true, ſince aſter the other two, which 
my 10 Une ). abundantly; 0 this 33 
nc 0 . poſſible. remaining Choice. 
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in CHAP. v. 
a ; of the | Exiſtence of a Deity. 


$1” | HAT there are no Speculative Athe- 

1 s, to me ſeems as evident, as that 
no B who has conſider d the Matter, can 
be abſolutely convinc d, that the three Angles 
of a Triangle are not equal to two right ones. 
The Fool indeed, may have ſaid in his Heart 


there is no. God, i. e lewd and vicious Men 
may . have heartily wiſh'd within themſelves, 


that there were no ſecret Obſerver, nor that 
there might be any publick Puniſbment of their 
Crimes, becauſe-1r's their Intereſt there ſhould 
be neither: But that a Man of an ordinary 
Underſtanding, who has ſeriouſly ſet about the 
matter, and has duly weigh'd the Evidences 
for the Being of 4 Deity, ſhould at laſt come to 
a full Perſuaſion of his Non- Exiſtence, to me 
ſeems as impoſſible, as it is for one who has 
attentively read the firſt Book of Euclid, and 


rightly underſtood what he has read, to be 


convincd, that the Sum of the Angles of a 
rieht lin'd Triangle, can be more or leſs than 
two right Angles. It is true, moſt Men think 
| 95 nothing 
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nothing of the matter, and few give them 
ſelves the trouble to enquire, ' whether there 

| be a God or not; they think ſuch idle Specu- 
lations become thoſe only who know not how to 
live, and to make the beſt uſe of Life that may 
be. And of this kind of Atheiſts there is abun- 
dance in the World; for its certain we can 
neyer determin any thing about what we never 
or but very „ig htiy think; and thete are milli- 


ons who live and die ignorant of many Selfs 
t evident Truths, becauſe they never took the 


pls co conſider them. Bur the being or not 
ing of a Deity, is 4 Matter of that Moment 
to the Government of che World, the neceſſary 
Conſequences thereof do ſo nearly concern the 
Happineſs or 'Miſery of every individual ratio- 
nl Creature, and the Objects that inculcate the 
Conſideration of it are {ib many, fo different; 
and {o conſpicuous, that none but the wilfully 
blind can withſtand ſuch conviticing: Teſtimo - 
nies: Now tho the Demonſtration of this great 
Truth, viz. that there is a ſupreme Being, who 
made and goyerns this preſent Syſtem of things, 
has employ d the Cate of many wiſe and good 
Men, ſo that none can doubt of it for want of 
ſufficient Proofs,” who will but give themſelves 
leave to conſider; yer ſince the Euidences for 

it can never be too many, and fince ſome are 
to be wrought upon by one ſort of Argument, 1 
others by another, I ſhall here ſet down thoſe |. 
Which agreed beſt with my matmer of think- - 1 

; F ing 
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ced by 
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| ing, which are founded. on the Principles of 4 


juſter Philoſephy, and a more genuine Explica- 
tion of Nature, than was known. till of late. 
And I, have choſen this, way of Reaſoning, the 
rather becauſe our modern A4:heiſts have taken 
2 5 within the Bana of Natural Philo- 


1 75 All the Arg ents of the preceding 
Chapter, are ſo 51 of the Exiſtence 
of a ſupreme Power, Who 150 and governs this 
preſent, Syſtem. [hay fince this. World 
could neither 0 
come, of, Hors, "veaber — Id hays been from 
all ade and ſelf, as it has been, ſufficiently 
ſince that it now is no body 
oubrs, . of. Neceſiry, therefore it mult have 
been, pro uc d. Or cr ed, lome time or ano- 
e e Power, Now ſince 
there ah vs adm 55 ing but this Werld, 
ah FOR Jupreme Power we ate 
and ſince it could, neither 
— ee iz] from the fortuitous concourſe 
of Atami, not haye bop 0 all Eternity of 
it ſelf;,,.it\mu | neceſſity baye been produ · 
hat 3 whoſe. Being we 
now. Inquire into. Since then this ſpreme 


Perer, of en muſt have created this 


beautiful Sen of things, and ſince exiſting 


indepe endend] He. muſt for ever be, and have 
been; , therefore that ai Power muſt neceſ- 
| the N any rati- 


ona 


fart ly now. exi(t, ” 


y, the caſual Con. 


ks 5 * 0 * — # 454 5 *. 9 2 OG ** 2 ” — K 
K L 
* 4 * * | pond 9 3 + + bn 5 
1 . t o * 2 * 1 „ — RA 
n ; 

s 4 : » Y 4 18 * - 4 ” 

14 * . - 5 3 

x * . 0 £ 

= 

hacks; LD r — — UNE, —— INE «4 . — wa 


onal Creature can have about the Exiſtencè 
of a Deity, is how to conceive his having for 
ever been of himſelf without a Beginning, 
; Now if we could avoid this Difficulty; | by 
ſaying, that this Syfem was produc'd by the 
caſual meeting of Atoms, or by alledging it 
to have for ever been of it (elf, we might have 
5 ſome flight pretencs fot our fidelity. But 
ſince this Difficulty does equally lie againſt 
all theſe three Suppoſitions (for if the World 
has been produced by the caſugl conrourſe of 
Atoms, then 4 Void, Atoms, and Motion, have 
fot ever been, without a Beginning, of them- 
ſelves 3 if it has been from all Elermi of it 
eh zs it is, then the Caſe is plain, that we 
muſt allow ſomerhing to have been without a 
beginfling TP ſelf whierefore I ſay, ſince the 
very fame 'Difficulty” equally and unavoidably 
Ky all the'three Suppolitions; is it not more 
realonable and conprions to allow that Being 
to have been for ever of it ſelf, without a be- 
ginning, to whom we may aſcribe, and who 
does neceſſarily poſſeſs all other ſuitable Per- 
fectious, rather than either of thoſe others, 
which we know ate neither endow'd with, nor 
capable of ſuch eminent and tranſcendent Qua- 
lities? I will not fay wich Des Cartes, xhat be- 
cauſè in our Conception of a Being lafinitely 
perfect, chere mnlt be included” neceſſary Exi - 
ſtenee, that therefore ſuch a Being muſt of ne- 
ceſſity aluallyj exiſt. But ſure J am, ſince our 
e V 
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main Difficulty in the Conception of the Ex - 
iſtence of a Being abſolutely perfect, is his neceſ- 
ſary Exiſtence, or his having for ever been of 


_ - himſelf, without a beginnings it is much more 


reaſonable to ſuppoſe that Being to have for 
ever been of himſelf, who neceſſarily poſſeſſes 
all other ſuitable Qualities, than thoſe who 
neither poſſeſs, nor are capable of any of em. 
9 III. The Exiſtence of Matter is a plain De- 
monſt ration of the Exiſtence of 4 Deity. I be- 


lieve no body doubts, that there now exiſts a 


quantity of lid Maſs, out of which the cele- 
ſtial and terreſtrial: Bodies were form'd; and 
tho perhaps in our, moſt; ſolid! Bodies there be 
more Pores than Parts, or more Vacuity than 
Solidity, yet there is ſtill ſufficient, not to per- 


mit us to doubt of the Exiſtence of Matter. 


Wherefore ſince Matter now actually is, whence 
or how came it firſt to be? It could never haye 
been of it ſelf, ſince we ate certain, that it is 
deſtitute of all alive Qualities whatſoever. And 
Celf-Exiſtence, in its proper and poſitive Idea, 
ſeems to involve (beſides having no Cauſe for 
the Being of the thing to which it is apply d) 
ſome other active Qualities, as Power and 
Knowledge, as I have already hinted. But we 
| have already prov'd, that Matter cannot move 
of it ſelf,, nor when put in mation can it reſt 
of 71. ſelf, nor of it ſelf change its Courſe, nor 
alter its Direction; it can neither change its 
Figure, nor Colour, nor Situation; in a word, 
it is endu'd with no Property but Inactivity, 
which is a Negation. How abſurd is it then, 
n 8 16; ; ; 9 
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to imagin it could have brought it ſelf into Be- 
ing, when it can do juſt nothing of it ſelf > 

To conclude, could Matter be Self. exiſtent, 
e even in the Negative Senſe of the Word, it muſt 


neceſſarily have been; and if neceſſarily, it muſt, 
from the Neceſſity of its Being, have been ever, 


» | 
) and every where, that is, ic muſt be Eternal and 
Infinite; from which, it's plain, that it muſt 
: have been every where Uniform, all Variety 
. of Forms being a Contradiction to Neceſſity; 
A it muſt have allo becnimmoveabie, for had it ne- 
. ccllarily mov d in any one Direction, with a 
d determin d Velocity, by the ſame Neceſſity it | 
e muſt have mov d in a different Direction with 1 
n a different Velocity, which. being impoſſible, 1 
x it could not have moy d at all; for both theſe | 
r. are ſuch Contradigtions to Senſe and Reaſon, | 
be 2s none but an Athei? can ſwallow. We 
re may as teaſonably imagin, that Nowentity ſhould 
is bring it ſelf ro become a politive Being, as con- 
id ceive it poſſible, that Matter ſhould, of t ſelf, 
bs, for ever have been. Beſides, admitting Matter 
Tb to have been, for ever of it ſe!f, yet this will 
d) not ſolve half the Difficulties. ariſing in the 
nd Formation and Production of the preſent State 
We of things, as has been ſhewn in the precediugę 


Cbapter, and ſhall be now farcher illuſtrated, 
Whereas the admitting of an 7»fnitely. Powerful 
and Perfect Beingto have for ever been, and to have 
created the ſolid Maſs, and out of it to have fra- 

med this wonderful Sy/fem of Things, contracts 

all che Difficulties of da de his one of 
his Exiſtence, For as to the Difficulties of Cre- 

4 ation, 
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ation, they vaniſh quite before finite Power; 


for Power implies a Capacity to act, and inf. 


nite Power a Capacity to act evety thing not 


involving a Contradiction. Wherefore ſince 
Matter now aQually is, and yet it neither could 
haye been for ever of it ſelf, nor had it for ever 
heen, would that remoye the Difficulties ariſing 
ig the Formation of this preſent Syſtem of things, 
but, on the contrary, would multiply em: is 
it not much more teaſonable then, ro admit an 
infinitely wiſe Being to have been for eyer of 
himſelf.> Whereby all the Diff culties, in the 


conceiving the Manner of the Production of 


this Univerſe, do vaniſh ar on erte. 
w. u has been formerly ſhewn, that this 
Univerſe-was not form d by the fame Laws it is 


now govern'd, and which its ſeveral Parts in 


their Actions do now obey ; and therefore, of 
W ee out bave been ſome Power ſu- 
periot to, and diſtin from that of Matter, 
which form'd this Syem at firſt, and preſerib'd 
5 for its Parts afterwards to obſerye. * We 

ee, all the Changes that now happen in this 
material World, are according to the Laws eſta- 
bliſhed in the % Chapter. But this Sytem of 
Things could never haye been brought into its 
preſent Order, by the now eſtabliſh d Laws of 
Nature (even admitting Matter to have been 


eternally exiſtent of it ſelf) as 1 have abundantly 


thewn, in the t Chapter: neither one, nor all 


of theſe Laws were ſufficient to haye ſeparated 


that thin and rare fluid of Light, from the other 


groſſer and more Nenſe ones, and amaſs'd it in 
6 . 1 N . A a 3 #3 34K the 
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the Sun and fx d Stars; neither did the Laws 

of ſpecifick Gravity obtain in the Formation 
and Situation of the inner Parts of our Earth, 

and the other Planets; nor in the Separation and 
Situation of the ſeveral Fluids the ereof. By none 
of the known Laws of Motion was the Nym- 
ber, Mag nitudes, or Diſtances of the x d Stars 
determin d. the Figure, Number, Denſities, Gra- 
vitations upon one another, Situations and Or- 
der of the Planets adjuſted, the Number, Di- 
ſtances and Wiagwhudts of the Satellits of Fupi- 
ter, the Form and Bulk of the Annulus of Sa- 


turn limited. In à word, the whole proceſs of 
the Formation of the celeſtia and terreſtrial 
World, as to their principal Parts and Arrange- 


ments, could be brought about by none of rhe 
Laws of Motion and Mechaniſm; that now ob- 
tain in this ſettled Rate of things; or at mol 
theſe Laws had bur a ſmall ſhare in their Pro- 
duction. Wherefore fince this beautiful State of 
things has not been for ever of it ſelf, nor could 
be form'd by the Powers and Laws of Nature, 


it is plain it has been produc” d by ſomething ſu- | 


perior to Marter and its Qualities: and conſe- 
quently, 'by that ſupreme Being, into whoſe Ex- 
Mence we are now inquiring. © And truly, from 
what has been here ſaid, and a great deal more 
of the ſame nature, alledg' d in the fr ft Chapter, 
it is evident, we can have no Notion of the 


Formation of this preſent State of things, other | 


than what we have of a Planetary Clock, or an 
other complicated Machin, form'd by the Hand 


of a Skilful artift; where tho the Rules of 
Moti- 
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Motion, aud Laws of Nature may obtain , 
when it is adjuſted and finiſned : the Parts of 
the Machin, their Figures, Sizes and Proporti- 


* and the connexion and fitting the whole, 


as brought about by voluntary Operations, 
different from, and ſometimes contrary to the 
Law of Nature and Motion, whereby it now 
ſubſiſts a regular Machin, and performs its in- 
tended Operations; which, nevertheleſs, it is 
not of it ſelf able to perpetuate, without fre- 


quent interpoſals of the ſame voluntary Powers, 


and the removal of thoſe Obſtructions and Di- 
ſturbances, Time, and the frail Nature of ma- 
terial Organs muſt bring upon it. And tho 
this, no doubt, be but an infinitely low and 
faint Reſemblance of that noble and glorious 


Work, yet it is the beſt and moſt adequate our 


Imagi nations, without running upon evident 
Contradictions, can frame. 
V. As the Formation and Diſpoſition. of 


the great Bodies of this Univerſe, did neceſſarily 


require the Hand of a Being infinitely Power- 
ful; ſo likewiſe did their firſt. Movement, and 
impreſs'd Motions, demand the Impulſe of an 


_ Almighty Hand to ſet them firſt a- going. For 


ſuppoſing the celefial Bodies already form d, 
and rang d according to their ſeveral, Diſtances 
from one another ; yet without this Impulſe, 
they had continued unactive, unmoving Heaps 

of Matter. Now it has been already ſhewn, 
that no Particle of Matter, nor any Combination 
of Particles can move themſe ves, and therefore 
i; was abſolutely neceſſary, that — dif- 
e lerent 
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| ferent from themſelves ſhould put them in a 


Motion, with a due Velocity, along the Tan- 


gents of their ſeveral Orbits; otherwiſe they had 
for ever continued in the Places, and at the Di- 
ſtances they were at firſt ſer. Wherefore ſince 
jt is certain, that theſe glorious Bodies have been 
rolling about theſe four or five thouſand Years; 
and ſince it hath been demonſtrated, that they 


are not ſelf· moving, being ſolid Maſſes of Matter; 
ſince it has likewiſe been ſhewn, that they have 


been ſet a- going by ſome powerful Hand; and 
what Hand ſufficient for ſuch a Work, but his 
who is Infinite, both in Strength and Skill? 
and conſequently, he who did ſo great and glo- 
rious Things muſt neceſſarily be. WT OY 


F VI. Not only the Formation, and firſt im- 
pulſe of the great Bodies of this Uniyerſe, along 
the Tangents of their Orbits, but their Centripe- 
tal impulſes, whereby their Revolutions, or or- 
bicular Motions, are performd, did, and ſtill 
do, require a Power beyond that of Matter 
and the Laws of Nature, to the preſervation of 
their Motion. Sir Iſaac Newton has demonſtra- 
ted, that to the Motion of any of the Celeſtial 
Bodies in an Orbit, there is neceſſarily required 


two lmpulſes, one along the Tangent of the Or- 


bit, another toward the Center, about which 
the Body moves The firſt being once impreſt, 


does continually perſevere, and needs no more 
to be renew'd, as is evident from the firſt Law 


of Nature: The ſecond continually draws the 
celeſtial Body from its rectilinear Motion, and 
forces it into a crvi linear Orbit, ſo that it muſt 
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bs Needed Miaure bf ie. Now chele 
1 Impulſes ariſe from that Univerſul Prin. 
of Attradtion, whereby every Particle of 
atter, and all the Bodies of this Univerſe tend 
roward one another; and by which the Son, be- 
ing the far preareſt Body of this our Syſtem, 
draws toward him the Flaness, and they their 
own Srl izs;7and without which they would for 
ever wander in right Uines. But it has been 
demonſtrated in the /rft Chapter, that this Prin- 
ciple, Rey the Revolutians of theſe glorious 
re perform d, is independent of the 
Laws of Mechavifos and only aceidenta! (no 
ways eſſential) ro Matter, but implanted there- 
in by ſome extrinſick Power,” and conſequently 
(fince it muſt be repeated every Minure) muſt 
be perpetuated in it by ſome uninterrupted In- 
fluence, or by the perſevering Brergy of the firſt 
Impreſſion. And ſeeing there is nothing in Na- 
rure, but Matter, and the Powers thereof, un 
lels we admit that ſupreme Being for whoſe Ex- 
iſtence we contend; therefore the Revolutions of 
the celeſtial” Bodies, in their ſeveral Orcs, da 
neceſſarily infer the Exiſtence of a Deity. 
$ YI. The Exiſtence of Animals does now 
farily infer the Exiſtence of a Deity; ſor it has 
peen demonſtrated in the former Chapter, thar 
all Animals are, in their own Natures, perpetua 
wobilia, that they have ſome Prineiple above the 
power of Matter hat governs their Motions; it 
has likewiſe been ſhewn, that every individual 
Plast and Animal is a Machin of an infinite num- | 
ber Organs 3 that no Animal is or ce 
uc 
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VII. The „ont ancous Motions of irrational, 


the Freedom of Will, and liberty of chuſing or re- 
fuſing in the latter; and, in a word, all the Ap- 
pearances of Natute, which are above the Pow- 


ers of Mechaniſm (which are innumerable) are 
ſo. many undeniable Proofs of the Being of a 


Goa. For ſince this preſent Syſtem of Things has 
not been from all Eterniij of it ſelf, and ſince 


_ theſe. ate allow'd to be above the Powers of 


Fg 1 ON ART 3H ings 15 t THI | 
Mechaniſm, they mult 'haye been produced by 
ſome Power Superior to thoſe of Mechaniſm: Bur 


ho Power is ſufficient for thoſe, but his who alone 


does great and marvellous things; who adjuſted all 
the Parts of. this noble Falrick by Number, 
RR EL Id Weight 
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Weight FL Meaſure, ind therefore he that 
brought about all theſe glorious things, Ze who 


alone does Wonders, mult. neceſſarily be. 


IX. The Preſervation of the Being and Fa- 


culties, both of the animate and inanimate Part 


of this Syſtem of things does neceſſatily require 


the Power, and conſequently, the Exiſtence of a 


Being abſolutely perfect, i. c. of a Deity. For 
ſince this Syſtem of things has not been from al 1 


Eternity of it ſelf, as we now behold it; and 


ſince there is no neceſſary Connexion between - 


the being of any one Part thereof, or of its 
Faculties, this preſent Moment, and their be- 


ing the next; and ſince we ſee both have been 
preſerv d for a conſiderable time: This Preſer- 


vation of the Being and Faculties of things can 
never be accounted for, without having Re- 
ourſe to an Almizhty Power, which may be ſuffi» 


cient for all things not involving a. Contradi- 
diction; and therefore that Omnipotont Being, 


endow'd with this Power, muſt neceſſarily be. 
It is true, Things (as they are now conſtituted 
by infinite Power and Perfection,) once brought 
into Being with ſuch and ſuch eſſential Qualities, 
may be ſuppos d to perſevere and continue in Be- 
ing, and in Poſſeſſion of their Qualities till ſome 
Cauſe deſtroy them, or alter their Natures; bur, 
if we reflect upon the poſſible manner of their 


nom Being, that is, the Preſeryation of their Being 
and Qualities, it can never be conceiv d without 
having Recourſe to an infinite Power For either 
things now being, were fot ever ſo: That is, were 


ſelfeexiſtent, that is, are neceſſarily exiſtent, that 
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16, are incapable of Motion or Variety of Forms 
as I have formerly ſhewn, which is a Contra- 
dition. Or they were brought into Being by 
an infinite Power; that is, had an active exergy 
impreſs d on them, to perſevere in their Being; 
that is, are continu d in Being by Virtue of an 
original hb from an Almighty Power; that is, 
owe neither their firſt Being, nor their Being nom, 
to themſelves nor their eſſential Natures, but 
to an Almighty Fiat, which both produced them 
into Being, and impreſs d on them a Power or 
Virtue to continue their Being, which, if poſ- 
_ ſible, being ſubſtracted, they wou'd without any 
orher Cauſe: ſink into their Primitive Nothing. 
Without all Peradvencure, the Works and Gifts of 
God are without Repent ance, they are all immor- 
tal and eternal in their Beings, and eſſential 
Natures, as partaking of his own Immortality, 
and being all of them, in a higher or lower De- 
gree, Images and Copies of his Being and com- 
municable Perfections; and tho poſſibly he 
might have given them different Natures and 
Conſtitutions at firſt, from what they now have; 
yet being now conſtituted and form'd into ſuch 
Beings, it may be doubted whether he can de- 
ſtroy rhe eſſential Natures of Things thus con- 
ſtituted, 4annihilate theſe he has made, or eſſenti- 
ally alter their Natures, without counteracting 
himſelf; which ſeems a Contradiction in infinite 
Perfection. There is no Doubt, they may paſs 
through infinite Varieties of Forms and Modifi- 
cations; and this our Syſtem, or the Syſtem of 
the whole Univerſe, with all its Inhabitants, * \ 
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be changed into greatly different Shapes and 
Modifications; yet their eſſential and gene. 
rical Natures muſt be preſery'd and ſubſiſt for 
ever. Not by Virtue of their once being brought 
into Exiſtence, which may bo conſider d as a 
Tranſien Ad that ſubſiſis no more, but by an 


active permanent Principle of Iumortality (ſo to 


ther is the Copy theteof in Creatures, _ 3 


ſpeak) which is communicated to them from 


Emanations from him, whereby being once 
brought into Exiſtence, they are enabled to 
continue in their Being and Natures. There 
is nothing more evident than that God cou'd 
create nothing but hat ſhou d be in a higher or 
lower Degree, an Image or Copy of his infinite 
Perfections. The Effect muſt have ſome Re» 
ſemblance to the Cauſe, but this can never 


reach Independence or Self-exiftence in a proper 


and ſtrict Senſe, that were a plain Contradiction 
to Creation or being produc d. So that Perſeve- 


ceſſary Conſequence, of their Being. elſe being 
once produc'd, they wou d neceſſarily conti- 


nue in their Being, and become Independent for 


the Continuation of their Being, which is In- 
conſiſtent with the Nature of Cxeatures; but 


the continuance of their Being is, by a Virtue 


or Energy, deriyd from the Divine Immor- 
rality, of which their being and petſevering in 


Exiſtence is a Copy and Reſemblance; and as 


the Divine Immortality is not à dead ina- 
ctive Principle, like a vis inertie; 1b nei- 
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log: Je ee . gp. 9 
ers that Gravity is a divine Energy — 4 1 
reefs 0 on Mattet. O Nis fame kind of Q-. 
lities, in Bodies, is Motion. And 411 the 1 
Motions in the Univerſe, not depending un | 
Attraction, muſt have been N im- 
preſſed by a Cuuſe different from Matter, fnce 
it has been demonſtrated that Motion is . 
eſſentiak to Matter. Nom it is plain Me- 
tion is an active Principle, which is 
tinued by Virtue of the firſt Impre 10 ron and 
is not e ential to Bodies: After the ſame 
manner likewiſe may Attraction be concei- 
ved to be. And with due regard to the dif- 
Freng kinds of Hu" in a n Ana- 
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bogy, we may Reaſon concerning that Prin- 
ciple of ſelf- 1 arg in all created things, 
whereby being once brought into Exiſtence, 
they are enabled by virtue of the firſt Ener- 
£7. to preſerve. for ever their Being and ef- 
tal Qualities. And unyerially we may 
_ reaſon thus in a proper Anal 125 about all the 
LAI or e l af. (OE. reatures, of the 
particular WA butes communicated to 
am, e Herffe⸗ and Tndependency. 
not being meerly inertęs poten- 
bi, * Life and Activity being eſſential 
to them all, in a higher or lower degree. 
New finge this Principle of the . 
: ng. their. Being and Qualities, does not 
flow: from the Nature of things when brought 
into Loy pk q ey Rig now be- 
ily) but 11 
(Energy af 7 &. communicated 
to them by whic pg Pr continue to he The 
Original of this communicated Principle, :be 
Great and Omnipatent . Origin 25 all den 
and Perfeftions muſt nece arily be. 
X. But that Argument for the Ex- 
: jim of a Be inſiniteiy perfect, who 
made and governs this Syſteni of things, which 
of all others affects me moſt, is that it is 
altogether impoſſible, this Univerſe cou'd 
have been better contriv'd or more compleat- 
finiſhed, than it is, had inßnite Wiſdom 
& orally * i, and then put rhe 
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| Deſign in execution. Or which is the ſame, 


there are legible and indelible Characters 
of infinite Wiſdom, in the Contrivance of 
the whole, and of the ſeveral Parts of this 


admirable Fabrick of the Univerſe; and it 


is altogether impoſſible for the united ſkill 


of Men and Angels, to mend any one Part, 


or to contrive it better, or even to find out 
any real Defect therein, due Regard being 


had to the univerſal Benefit of the whole 
| ems and to the particular Natures and 
ſpoſitions of the Inhabitants of it's ſeveral. 


Parts. For in the Contrivance and Adjuſt- 
ment of the ſeveral Parts of this noble Ma- 


chin, where the Choice is various, and 
ſometimes infinite, that one is pitch'd up- 


on, Which alone cou'd bring, the moſt ad- 


vantages to the whole, or w ich only cou'd 


about the defign'd Effect. This is a 


very large Subject, and to treat it according 
to it's Dignity requires far greater Abilities 


than I am Maſter of, and more Room, than 
eſcrib'd to my ſelf 


will admit. However, I ſhall endeavour' to 


the Limits I have pr 


illustrate the fame in the following Parti- 
culars. But firſt of all it will be conve- 


nient to lay down a general Sebeme of this 
noble Structure. 


'F-XI. Let > then conceive the Ales: 
dan Space, or the ' univerſal Place of all 
Bodies, to be boundleſs" in it's Extent, or 
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indefinite in it's Dimenſions, and in it at 
vaſt Diſtances from one another, the fix d 
Stars (huge luminous Bodies, like the Sun) 

to be plac'd; Keeping always the fame Di- 
ſtances from one another, and moving on- 
ly (perhaps) about their own Axes; about 
each of theſe let us imagine ſeveral Bodies 

like our Planets, rowling in ſeveral Orbit? 
at ſeveral. Diſtances; and about thoſe leſſer 
ones, Analogous to the Satellite of our Pla- 
nets. Each of theſe fix d Stars with their 
Circumambient Planet- like Orbs, conſtituting 
that which is call'd a Syſtem of the Cele- 
ſtial Bodies. And how many ſuch there 
muſt be in the vaſt extent of Space, a 
naked Eye in a cloudleſs Night, may give 
us ſome. faint Glimpſe, but much more a 
good large Teleſcope directed towards that 
Region of the Sky, which is call'd the 
milky way. Our Numbers fall very ſhort 
here, and our Arithmetick can ſcarce. give 
us an Idea of the vaſt Quantity of Syſtems 
that adorn this ſugendous Piece of Arc hi- 
tetture; and yet no doubt their Number 
is finite, and they are all included in a 
bounded Extenſion; for Matter ſeems not 
capable in it's Nature of being. infinitely 
propagated. Moreover, let us conceive the 
glorious Body of the Sun, fix'd in the Cen- 
ter of Gravity (or near it) of this our Sy- 
ſtem, and in the common Center of Motion 
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(or focus) of all the Planetary Orbits. And 
then next to him Mercury ſhall make his oval 
round, but fo near him, that we can rare- 
ly obtain a diſtin& View of him, he be- 
ing ſwallow'd up almoſt in the Light of 
the Sun. Next to Mercury, is our beauti- 
ful Morning and Evening Star Venus: Next 
Venus, our Earth, with it's Attendant the 
Moon, perform their friendly Courſe, and 
meaſure out the Lear. Beyond our Earth 
Mars ſingly and alone, revolves about the 
lame Center; next to Mars, Jupiter, the 
largeſt of the Planets, with his four Satel- 
lits turn round' in concert; and laft of all, 
Saturn with his five Guards, and his ſur- 
rounding Annulus or Ring, deſcribes the re- 
moteſt Orbit, and concludes our Syſtem. 
& XII. For the eaſe of the Reader, in 
going through the following Parts of this 
Diſcourſe, I ſhall ſet down here the Num- 
bers that repreſent the Periods, the Diame- ' 
ters, Diſtances, Gravities, and Quantities of 
Matter, in thoſe- of the Celeſtial Bodies, 
which have afforded any Grovnds for de- 
termining the fame, as Mr, Vhiſton has cal- 
culated moſt of them from the lateſt Obſer- 
vations, by Sir Iſaac Newton's Rules. 
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Fs XIIl. What a kennt * of things 
have we here? How fimple, and yet how 
wonderful are the Works of Nature? Such 
like are all the Effects of infinite Wiſdom, 
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her ſuperſtructurèe, various and wonderful. 
Her Cauſes ſew, her Effects innumerable. 
Her Courſe the eafieſt and ſhorteft poſſible, 
and her Means the feweſt? that can 'poſfibly 


bring about her Ends. Let us but confal . 


the Books of the old Aſtronomort, and we 
will then have-fufficient Ground to admire 
the frugal Simplicity of Nature, in this neat 
compact Sytem; we ſhall feet there what 
ſorry, perplex'd Work they made, with 
their Cycles, and Eßigcles, their . 
and eguating, their Conrem ick and 

trick Circles, their Statiom and — 
tions, their ſolid Orbe, and the — — 


ty Change of the Axe of Motion, in the ce 


leſtial Appearanees: Such & Arange 
metrical and contradictory Syſtem'thiey' made 
bf che Heavens whereas from chẽſe fe 


plain and ſimple Poſitions, all the Appea- 


tances of the Hebverts, ate accounted for, 
| 2 wonderful Conſiſteney aud 1 0 


of that thin, active F „which is the 
Medium of Light, and the cauſe of all Heat, 


turns round his own A, from Weſt to 


Eaſt in about twenty fe Days 3 which 
ariſes from his firſt Being put inte ſuch a 
Circumg yration, after His having been ſea - 


1 in 7 his Places And there — Kerle ot 
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no Reſiſtance ..in his Region to retard his 
Motion, it has continu'd ever ſince, and will 
do, till the Conſummation of all things; 
by Virtue of that firſt impreſs d Gyration, 
and the firſt» Law: of Nature. His Motion 
about his owtr. Axe, has been diſcover'd. by... 
Spots on his Surface, and his Fluidity, from 

his leſſer Denſity in reſpect of ſome of the 
ſolid Planets, (ſome ſolid Bodies being more 


denſe than moſt, Fluids are) his Sphericity, 
and that all Bodies heated to ſuch a De- 
gree, as the Sun muſt neceſſarily be, muſf 
certainly: be - vizraf#d. | That is moſt con- 
lent. Heat laſts,” Beſides, the Fountain be- 
ing in reaſon to be ſuppos d of the ſame 
Nature with the Stream, fines the Rays 
of. Light are moſt certainly a thin, rare, 
ative Fluid: Much of the ſame kind, with 
due regard to the Circumſtances, muſt the 
Light in the Body of the Sun be; | the 
greateſt; difficulty is to conceive how this 
Globe of liquid Fire ſhou'd be able to pro- 
ject his Beams with fuch Velocity and Force, 
ſo as to be able to diſſolve every thing 
almoſt; That which may contribute to help 
ſeen at a Smiths Forge, wWwhen the Iron is 
ſo much ; haated, a8 to fun into Fisſon, N 
fends out copiouſly, on all Hands, Streams 
FX | es Fg 5 wiſe 
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wiſe emit and iſſue out liquid Flames, or 

burning Smoak, which by reaſon of . 
greater Gravity 'of the Circumambient Atmo. 
ſphere is forced upwards, but if there were 
no Atmoſpbere, theſe Flames wou'd be pro- 
- jected every way equally.” Now as Bodies 
act upon Tight” by emitting, refracting, and 
reflecting it, ſo Light acts on Bodies 
in heating them, and putting their parts 
in a vibrating Motion wherein Heat confiſts. 
And when their 725 are thus heated, or 
put in Vibrations, beyond a certain Degree, 
they emit 25 and Shine, and this emiſ 
ſion is perf 5 ae d Motions 
of the — 4 — 1 poſing the Sun a 
great Body kg Rot, vehemently hea- 
ted, that is having it's Parts ſet into vehe- 
ment Vibrations, theſe Vibrations" of the parts 
of the Eurth wou'd forceably project, and vio- 
lently thruſt forth, immenſe Occant of this 
ſubtile Fluid om all Hands. So that as Light 
produces theſe Vibrations on the parts of 
Bodies, theſe Vibrations in Bodies, are the 
cauſe of this emiſſion of Ligh bt on all Hands. 


Every ſingle particle in Bodies, when put 


in this vehement vibrating Motion propel- 
lng in it's! turm and rn of Vibration, 

a Oylinder of Light — to it's Section tho 
it's Center, and the Sum of all the parti- 
cles” of the heated Body urging ſo many 


ſuch — on all Hands as is the ke 
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ber of | ſuch vibrating Particles. The grea- 
ter Quantity of Matter, and larger Dimen- 
fions of the Sun in reſpe& of the Planets 
makes him ſufficient for all the Expenſes of 
Light, he Jays out upon them, whereby - 


his Bulk and Heat is conſtantly diminiſhing, 


28 alſo, for drawing all the reſt of the Pla- 


nets and their Satellits towards him; ſor 


28 has been formerly infinuated, the Force 
of Attraction of one Body upon ſeveral others, 

at the ſame | Diſtance, is as their \ Maſſes, - 
or Quantities of . Matter ; Whergfore ſeeing - 

the Sun contains a greater Quantity of Mat- 
ter by very far, than any of the. Planets, 
the Sun muſt. neceſſarily draw the Planet: 
with their Sate/lzs to him; which wou'd 
have unavoidably come to paſs, had not the 


Planets at the inſtant they were ſeated in 


their Places, receiv'd an impulſe, which drove 
em along the Tangente of their Orbits; and 
had not theſe two Motions been ſo exactly 
Counterpoiſed, that neither of them ſhou'd 
over-power the other, Theſe with the ſmall. 
Reſiſtance they meet in their Courſes, and 
the Force of the Attraction diminiſhing as 
the Squares of their Diſtances increaſe, has 
made em ever ſince revolve in their Ellip- 
tick Orbits, in one of whoſe F oci the Sun 
is ſitvated: And what is here ſaid of the 
Cauſe, of the Primary Planet's Motions about 
the Sun, may be underſtood of the * 


| 


* 
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dary Planet Motions, about the Primary 

ones. All the Planets revelve about the Sun 
in Elliptieł Orbit, or ſuch as are not very 
far different from them; as alſo moſt of 
em, turn round their own Axes from Weſt 
to Eaſt; the Eurth in Twenty Four Hours, 
about an Are, which is inclin'd' to the 
Plane of the Exlipticł 66+ Degrees: And 


in it's Motion about the Sun, this * | 


of the diurnal Rotation, "obſerves alway 
Paralleliſm with it ſelf, the Reaſon' of wh ih 
is evident, for if a Sphere move about an 
Axe, this Are (there being no other Mo- 
tion ſyppos'd in the Sphere )' is immoveable, 
while in the mean time every Point in the 
Sphere, deſcribes à Circle about this Ave, 


and therefore if a Sphere move either in 2 


curve, or ſtrait Line, and at the fame time 
turn round It's Are, the Axe ſhall always 
continue parallel to that Line it was firſt 
parallel to; for that Impreſſion Which per- 
petuates ir's Rotation upon it's Are, and the 


zimpulſe along the Tungent of it's Orbit, are 


two diſtinct Motiode, which never inter- 
fere, and ſo each of them muſt continue 
the ſame as if the other were not; ſo that 
every Body turning about it's Are, and at 
the ſame time deſcribing a Right or Curve 
Line, muſt of neceſſity tetain it's Aue pa- 
zallel to it (elf, if Wang elſe diſturb it. 
| Tapir likewiſe, Mars and Venus, and our 


Moon, 
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Joon, 52 alſo turn round their Axes, from | 
Welt to Eaſt, and would retain this Pa- 
ralleliſm, if not diſturb'd by Foreign  Vio- 
lence, The Sar-lhts Jupiter and Saturn | 
do 1 turn round their Axes, as is 
evident ff rom hence, that they, like our Moan, 
e conſtantly the ſame Face or Diſt to- 
yard their primary Planets, and it is not 

improbable, . that the others in which we 


oſs not bad the Occaſion. of obſerving the 


97 b Leda allo, Ne round their Axes; that 

on about the Sun, they may 

in 1 A their A oftner than once, enjoy 

his Light and Heat; for it_is from this 

Rotation of 05 Earth upon it's Axis, that 
ve have the Viciſſitudes of Day and Night, 


and from the Paralleliſn of the Axis to it 


ſelf, in the "Earth's Revolution about, the 7 
Fun, and it's being inclin'd , to. the Plane 
of the Fcliprick, come the beautiful Seoſons 


of the Lear, Summer and - Winter, If 


12 Autumn, which are of ſuch comfort 
uſe to its Inhabitants. From the Opactry 


of the n and Planets and their Satel- 


lits, and the Obliquity of their Planes to the 
Plane of the Ecliptick, together with their 
diurnal and. annual Motions ; and ſome of 
em . in Orbits, within one another, 
their Phaſes, their appearing and diſappea- 
ing, . al and N Wa ariſe. 


s XV. 3 


2 2 — 2 
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5 Fs XV. Since their Solidity and Opacity, 
the Similar Nature of their Orbits, and their 
| Satellitious Attendance, their Revolutions 
about the Sun, and their Rotations about 
their Axes, their Gravitations and mutual 
Attractions, the Proportion of their Periods 
to their Diſtances from the Center of Mo- 
tion, the equable Deſcription of Areg's in 
equal Times. Since, 1 oy. all theſe and 
many more Fat tg the ſame 
in our Earth, and the ner Planets with 
their Satelis, w is not improba 
they may be alike in other things, and 
that they may have Inhabitants both ra- 
tional and irrational, Plants and Vegetables 
Water and Fire analogous” to, "tho? not of 
the very ſame Nature and Conſtitution with 
ours; 
of the ſame Nature with our Sun, as ſhall 
be afterwards made appear, it \is very like- 
ly that they have 8 and theſe Pla- 
nets have Satellics, and theſe Planets and 


Satellite have Inhabitants; rational and ir- 


rational, Plants and Vegetables, Water and 
Fire, analogous to thoſe in our Stem. On 
theſe Suppoſitions, Which not only are not 
abſurd or contradictory; but on the con- 
trary highly probable, as ſhall be afterwards 
made appear more fully; what a noble and 
glorious Fabricłk wou' d preſent it ſelf to our 
3 ? How- is * poſhble for any 

one 


ble that 


and fince our 5 Start are exactly 
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one e had this 145 of * Univerks, 
to think it poſſible ſuch à beautiful Syſtem, 
cou'd have been producd without infinite 
1 None oy the wilful, or obſti- 
nate cou d refiſt ſuch a powerful Impreſſion 
of divine Power and Wiſdom. On the other 
Hand, how is it poſſible to conceive that, 
that immenſe Number of glorious and Suns 
iy, Bodies af the ft Stare, thoſe vaſt and 


Bodies of fome of the Planets (in re- 


of our "Earth ) with their noble At- 
ks were made for no other uſe but 
to twinkle on us in Winter Evenings, and 
by their! 4ſpe&s to forebode what little Chan- 


zes of Weather, or other pitiful Accidents | 


were to be expected below, or to be pee pd 
at by ſome poor | paltry Fellows of Afiro- 
nomets? Or can any body force himſelf to 
ink, that all” Animals and Plants, have 


been Sager in hos capt out LN Eee 


Pos 


don, who can thick o —15 of the reſt 
of the Univerſe, - It is true, from the great 
Reſemblance; and Analog y, between the grea. 
ter material World, and the leer one, of 
m Animal Body ʒ and from this Hypotheſis; 
of. new Morldt, and new Setts of Living 


* I's! gn hard, upon the no- 


ble, 


t 


4 
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ble, and glorious Qeconomy, of the Redem- 
ption of 1ipfed Creatures: By confining it, to 


a dirty "Mole hill of a fingle Planer, ſome pious 
aud emilitneh Pexſons, have taught that 

as in an Animal Body, the Brain, the Heart, 
wy Lungs, the Liver, the Gias, the Spleen, 
and all the Znfinite Number of Conglobat and 
waht Glands, had their feveral d 


for deere 1 tr e off, the noxious 
ones; and et all this Com plex and infinite 
variety, of noble and e Fontriv'd 
Organs, were defign'd ſolel 4 
ſervation Km 85 "Animal. Fae | 
tion df it's kind,” S0 in 8 eat 47 
rial World. All that. in 12 05 0 15 
and N e -tnights de for purifying 1 A 
fubtililive'; \concoRting,” and A 1 
5 eee + 90a iy for Nr 


this is bil, e 115 9 | 
the Earth. Wiaryer may be 111 
proceed” itv ſuppuſ X'S: -xh the Plant 
babirel, and th 4. Stops. 

Planet e eh et are not 
of the ſame Nature and; £ Hitution with 
thoſe' of our Globe, as is ehident from. the 
different: Degrees of Heat aud Light the 
enjoys, as alſo from! the: different Viciſliudes 


01 


to 5 10: . 
ve 00 


AF 


7, 
td. ** * 


N tt. 
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* 55 — 4 agg 4 72 
g bs 24 1 


4 of 725 Day and Night, 20 the Seaſons 
us ef their Lear. Mercury is three thoes nea- 
« | 16 the Sing, than re.) and conſequently 
ö 1 Heat and Light, 

enty Eight Degrees 


dne 2 Light. Venus en- 
twice ||  Heit and Light, and 
hag N r her Ae is per form'd in 
g 'hree Huus, 1 and ſo. her Day is 

90 leſs than ours; ſhe has al 
ve. haet of our Moon, appearing ſome- 
time 8 55 ; | fometirey haly'd. Mars has 
50 bellen In ie Axe. of his Rotation 

o the . 'of. his Orbit, and conſequent- 
1 al: Equanex, but no vi- 
# 1 15 8 12 87 gg dons 
Fa ur Liglit and Heat. Jupi- 
* UKew] e ys 2. 5 Equinox, and 
nd 4 Day. 5 urs, but receives on- 
y..the \Twenty ith. 1535 of our Hear, 
1 N. ut. the Hundredth. 

he "Secellits of. the Coed Pla- 


f Mos 
{ha ir Paſs any and. vatious Diſturbances 
Io, 6 tons irom the, Sun, as alſo, the 
wen be fer iet ai likewiſe from the 
es ofthe. Sm, and of the ſecondary 
with Fla ty, AS t oon (if. acted upon on- 
1 the 4 the N be Force of the Earth) 
the wou'd by a « Ray from the Center of the 


Iarth, Jelcribe equal Area 8 in equal times, 
7 wou'd about the Earth in one of it's Foci, 
T3 de- 


of 


5 


3 


8 . Philoldohcat Pinciptes 


deſcribe "a perfect 'Elbpfe of the Tune Spe- 
cies conftantly;! whote Plane wod'd be im- 
moveable, or Aways the fame,” -and, \ whoſe 
tclination to; the.'Planie of the!!'Ecliptic 
wou'd never G blit by the! A ion 
the Sun u ec E "Moth, all 'thele* Effec 
 kre: difturb'd,” for 2 1 ther deſerihes equal 
Area's: in equi] Times; by a Ray tots the 
Center of the Earth, but ſome wat karte 
ones in her 1 and 120 22 

the Sun than in her \Oadratht 
is her Orbis Always 


bites: for they: are 1 ae our the 
Quadratures, and lefs! toward; 6 
Mons and Oppoſition: An eber Revolutiot 
the- deſcribes. a new Kind of Curve, 20 To 
the Situation of the Plane 0 her Or Ep 
it's Inclination* to the Plate 's : 
tick, varies.” every Moment, a a 
Uncertaipties aud Abcrrarivits be tiply 

by her nearer 15 Jeborer Dit dn 10 
the Sun, "Beſides. orea Et Irre- 


ma 

gularifies too tall us be U 1 te. Up on 
this account of All wa, 19 95 55 ; &- 
very hard for A Aſfragom * 

Motions to Rule, „ang 8e 1 min 
Numbers; and yet ll "help I IT! 7 
are wonderfully accounted for; on "rhe 


Action of the Sun and Eh upon her, 
upon the common Suppoſition of the Law 


0 0 
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+ 3 * - — 


-. | which Obſervation. cannot diſtinguiſh, às is 
I . from Sir Iſaac Nerorons Theory of 
„ Mon, which | is a ſurprizing Confirma- 

of 55 f the Truth öf that Principle. On 
33 other. hand, the Force of the Sinn, but 
xctally of the Moon, diſturbs the Motion 
he e the Forth, as 18 eyident from our Tiles, 
„„ | which, do fo exactly follow the Motions 
ö of” the 3 on, that he who knows the for- 
mer, wit owe few. collateral Circumſtan- 


when the Moon comes to the vertical Point 
of any Place, we have a Tide there, as 
40 on the Place diametrically oppoſite to 
1 os "Tide is Fe at the ConjunTions 
j the Moon to the Sun, 


Do ions 


is then; in her Perigeum, the Reaſons of all 

F | fy J bave ſugge ſted in tbe ſecond Chap- 

ter. ng What 1s here ſaid of the Earth, 

W ith-re pes to the Moon, may be with due 

be nderſtood, of any primary Plg- 
1 ei reſp Dey of it's Satellit.. 


s like our Sun, all the late Aſtronomers 
vera for it's plain they ſhine by their 


her. ble, thar the Light of the Sun, ſhou'd be 
J 
Law ſent to them, and tranſmitted to us, ſo as 


0 ED, P 3 | ta 


of Attraction, ev'n to a Nicery, beyond 


ces, © cannot. be. ignorant of the latter; for 


an at Her | Quadratures,” and greateſt of 
Al at the Equinoxes, eſpecially if the Moon 


II. That the fx'd Stars are Bo- 


15 own Light, ſince it is altogether impoſſi- 
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og 60 ee a they reach 


1 5 


ed cou d. not! b 1 oe them. 


Their Diſtanee is, ſo u the beſt 
el Rope, . above 
what they app ed ie (a 
they ö do an any. „ epov'd..þ 2 1 "or 


ſurable Dine, Hon great 


dengel iþ it ella. hem. gt at. t 
this ( 


a 
pa than 5 
ſcarce Aegi f. cou d 
not be, iet e u 
ſtance: By 5 the 
Diſtance 07 tho Sun 690 Di: 
ſtance of thę ncaxeſt s, 2 


1 to 27664, that as rr ance 
of the Sun from us to be — — 


pf- the Earth, and a Diameter to be of 7846 
1 2 according. to the beſt Calculations) 
the Diſtance of the neareſt fx'd- Star from 


vs, 


eee, , e 


che Piece, 


be all "TOs! 


th! Ger attend che Sen, we :ſhou 
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Y us, is at leaſt 2404 520980 Miles, which 


2 Camon Bullet moving with the Velocity 
bY has, when parted from the Mufle of 
wou'd ſpend "almoſt ſeven hun- 
dred tliouſand Years to go through. Since 
then, böttr theſe are true, that they ſhine | 
by their own: Light; and that they are at 


fluch an immenſe Biſtanee from us, it is plain, 


they muſt be Bothes like our Sun; which 
wou't be evident, cod they be "brought 
near ug, or we year them; for it is only 


the Diſtanee chat ereates gur doubt. Now 


this being true, it is impoſſible they ſhou d 
Surface of the ſame "Spbere, | 
fince* dur Sen Which is one of em, cannot 
be tedue to this Rule. Beſides, their dif- 
It nitudes, ſhew that they are at as 


immenſe Diſtances from one another, as the 


neareſt of em is from us. Let us but ima- 


zins our ſelves remov?d at an equal Diſtance 


from the Sum, and fr i Stare, we ſhould 


then certainly perccive no difference between 
them; för as to alb the Planets, that we 

4 not have 
fr. Slichpſe of them; both becauſe 
Eight d be too weak to affect Us, 
. their Orbs would be united, 
. 0 ond lücid point of the Sun. In 


this Station, we ſhou'd' have no occaſion to 


' "> wt 


any Difference between one Star 


| and another, but ſhoud certainly conclude 


p 4 both 
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dock Sun and r Sturr of the ſame Na- 
ture; an Knowing the! Nature of one, we 
fou d certainly *eonclude” the ſamé ef all 
the reſt, : Vial that if one Was à lueid Globe 
of liquid Fire, ſo wowd All“ the reſt” be, 
and that they were at immenſe Diſtances 
from one another. — Mr. De#baiifs Con- 
jecture, about the 4 e and diſappeating 
Stars (of whith® ke many Inſtances 
obſerv'd by Aronomers )- be tre to wit, 
that they are Planete, belong Ts Jome 
of the neareſt fra. Skar 5 
viſible, © Wen they are in That part of their 
Orbit, next to duft © Barth)" aßddiſappear 
when they remove, to "that part of Their 
Orbic, which is fartheſt from us. Taay were 
| this conjectüre certain, às it is Bor 1 
bable, then us ad a certain confirmation 
of che modern The#y of ebe Ce Bo 
dies; but 1 am afräld if the N Stars 
actualiy Had f and they Satellit, that 
at our Diftan we ew hardk) lee Either. 
Since then there areHeveral probable Argu- 
ments, (ſome of Hic 1 hing efsre) that 
they ha e Attendant Planet, and n al- 
fible one te evick he" Sbntrary, . 
fafely” coneldde that the! fr Stares are fo 
many Sum in the Center of 4 Sten of 
Platt and their Sum. 

'F XVII. Befides' theſe already mentioned, 
there's 19 another e of Heayenly ee 

3 


er. 


Times Poe the ſame 
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call'&-Comere, which. revolve: but the Sun; 
in very Oblong Elkprick Orbits, approaching 
to Parabolick Curuet. The Times of their 
Periodical Revolutions are very long, ſince 
in three or four Fhouſand Years, we have 
not poſitively +deterimin'd the Returns of 
above one or two; however, it's certain, 
that like ur Planets, they do move in a 
recurring Orbit, that the Sun is in one of 
the! Fusi of this Orbit, 2 by -a- Ray from 
the Sun, they :deſaribe,e Area's in equal 
5 — f Gravitation 
obtains- in tham which does in the Planets; 
that their Periodicgal Times are certain and 
invariable;; and that their Motions are regu- 
lar / only; their Courſe in their Oxkics is not 
detemin d one way, but indifferently ſome 
of em move one way, others another: They 
are alſo about the fame Bulk witk the Pla- 
nets; generally, ſpeaking ; and like them are 
compact ſolid Bodies, but ſurrounded with 
a vaſtly la thin. Fluid, intermixt with 
ſeveral i graſſer „ and compoſing an 
* diſpos d, and uncertain- 
ly agitated, Maſs; which is call'd it's A- 
moſphere, whoſe Diameter, is ten or fifteen 
times as long as that of it's Body. Beſides 
Which, it has a long lucid Train, which 


is rais'd in it's approach to the Sun, by 


the heat thereof, and extends ſometimes to 
four! hundred Thouſand Miles above it's ys 


4 . 1 
— ——— — nr 
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_ cauſe. it is the thinner 


Nails of Cumeti, are ſpread 


and mint wre their —— 
been formerly 


dy. It is- always oppoſite to the: Sun, be 


„This Tal de 


— all the Planetary \Regionr, en- 


creaſing in it's Approach to the Sun, and 


leſſening in it's Recefs. Aud which is very 
obſervable, - as the Tail decreaſe, the As- 
moſphere is enlarged, which happens 


the were leſſeus, which hap- 
ee their -Accoſs- to the Sin, juſt 
it ſhou'd be according to this Theory. 
Theſe -Comets ſometimes come ſo near the 
Sun, as to. be: heated to ſuch 2 Degree that 
they cannot become cool again, in 
Thouſands» of Fears. Their Teide ure res. 
der at their top, than near the Body of the 
Comet; becauſe in thoſe almoſt void Spaces 
the Vapours ate more and more rarifyed 
and dilated :: And by this perpetual *Rare- 
faction and Dilation, theſe Mapours of the 
and diſperſed 
through our whole. Sem i. And ae at- 
tracted by the. Gravitation (of che Planets, 


4 bf 
ply of: —— a, * 
the Planeta, which is eauſed- Dy 


— 4: nar; is 


in their 
| > from the Sun, and as the Fail en- 


pe Ag Ads 


„ LE 
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Putrifadtion. of theſe. Faid „And as among 
the Hlanet i, they are the beaſt; which re- 
volve in leaſt Ordite and neareſt the Sun: 
$9 it's not unlikely theſe. Comets, which in 
their Aphelia, come: neareſt the Sun, are of 
the leſſer ſort: That by their Arrractions, 
they may not diſturb the Sun too much. 
It is, not improbable, that ſome of theſe 
Comets, have viſited our planet ary Regions 

F. once. Lhe Comer that appeared 
in 4657 pou that in 1682 had Ol by 
amputation, .: pretty! - „ the ſame Orbit, 
ns 4 „ Aplielia, and Peribælia, und the 
ame tion off the Plane, -of their Or- 
bits 1040 the Plane of the Ecliptick : And 
conſequently, it's not improbable,” that they 
were both one and tha ſamm Gamer. And 
there ſare the time of it's Revolution, is about 
5 Mears. The reſt o the Comets; take up 
a longer; time, in their: Revolutions; and 
— higher from our Sytem, Beſides the 
Canet, by reaſen of their great Number, 
the great diſtance of; their Aphelin; fm the 
Sun, }jand;confegaently;: theilongidtay.and 
ſow: Motion in cheſe 4bdlis 3 muſt diſturb 
one mother, chyncheir matual Gravitations: 
.Apd, therefo their Eecentriritie c, and the 
ou" of::abeir Revolutions, muſt fometimes 
encreaſed and ſometimes leſſened: And 
conſequently, it is not to be expected they 
How con „ in the ſame Orbits 
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and in the ſame Periodical times exactly: 
It's enough, the changes be not greater than 
from hence we may obſerva, the reaſon why 
the Cometꝭ are not contain d in the Zodiac, 
as the Planett are: But direct. their Courſes 


1 rr 


at laſt drop into the Sum's 
this Comet may in his, Anhe iu, 
ö moves the ſloweſt, he xetarded, by; 2þ 
traction of other CMαe r andi the 

: his return, be {wallow'd; up. of 7 
=. | After the ſame manner, the f A Stars, which || 
by little and little expire in Light and Va- ff þ 

pours and ſo are extinguiſhed, may Nee 10 oh 
8 | indled 


A. My ot; Pr 07 = I» 0; 2.4, 64,40 =. Þ 0 
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** xindled by Comets falling into May and 
an being recruited by this new Fewel be ac- 
ad counted new Stars, If they be not Planeta, 
7 2000 Wat. ing the neareſt d Stars, as 
| Derbam conjectures. 
es | XIX? Thus 1 have given a lber view h 
ll of this” 4 of things, as it is at preſent, 
is, and Famof Opinion it is nearer the Truth 
he than dhe antient” Theories. And now let 
li. one ſerio fly reflect upon the Vaſineſs, 
15 Ps. Beere, Order, and Symmetry 
Scheme, and try if he can think it 
"ih 95 Effect of Gznce, or, if he can ſo much 
rt as doubt; that ſome infinitely wiſe and pow- 
0 erful Arc bite has reard this noble F- 
e, Siek. 1 But to drive the Argument farther, 
14 let. tis = enquite a little into the particular 
li. 3 Deſigns and Contrivancęs of this 
be Archer And 1. It is plain from 
vo ds em ſbewn, that the univerlal 
ſo Ptinciple c Aeta or Gravitation obtains 
r. in al the Great Bodies of this Univerſe; and 
1 tios'vf all the Planets; their Sa- 


fo r: Cate, are govetn'd by one 
he ae therepf, f. Piz. that tke Force there- 
[t- © Hfferent diftzhces fromthe Center of 


of 
in . Y is ee as the Squares of 
in. theſe atices,” 0-18 it at all probable 
ch chat o 1976 ry "7" Lam, ſo powerful a 
a- Princihls, phy ſo Ay: Rule ſhou'd be 
i e to Charice) * one with idee Dies 
Ec | ou'd 
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this 'Principl e ;'\and” "obſerve this ol 1 3 
dition of it, 1 therefore, both Were de- 


Planet aböut ehe Sh, 5 
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nets und Satellit) as 


at" Punciples | 
ſhowd . wrd 700 rb , once : ot twice, or or 
even 1000 Sizes orice and again, we might 
poſſibly Tiy he did it "by "Chatter" but if 
with an "ifmoRt anne Wiener of pie, be 


ſhou'd. Away s, without failiag throw the 
fame ſice in em all, de e , 


- conclude) e, le either did it by” Ar Art an a Con 


erivanct! of that theſe Dice 0000 Turn up 
on no otHer fide. Now 1 have dethonttra 
ted that i e is not 2fſencial 0 Mat- 
ter; and ſo it might have, an it; 

Vit 


and Ver all the odſes of the Univer 
far a8 We car diſcover, are endow d w 


fign'd®'by Him ho laid the * Foundations 


of the World. 2. It is worth our Obſer⸗ 


vat io to take Notice, © how conſtaar and 
beautiful n hy 7 Tires ot the 
ene gs all Planets, od. their 
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the, dat lie, br Ray dem their primary 
1 deſcribe 4 L Ared's.in equal Times, 
i. e. the Are '$ ſcribd, are beate be 1 
nel to LY mes. 1 750 nearly. 
that when approach to the Cen 
i 05 eee move faſter, 5 —_ 
ers lower; ſo. as to com- 
5 at t e by their Swiftneſs, and 
heit Din | en Slowneſs: Always 
55 ins equal . Areas in equal Times. 
1 7 75 J, and ſo, regular Af. 
Hotions of the Celeſtial Bo- 
er 15 Obſerva- 
de £1 ela fed, of Ye 
AVitat ion, now mentione 
85 1 the Heavenly Mo- 
Body now, who conſiders 
ars concurring to, and de- 
nete beautiful Proportions, and 
Es once queſtion 
5 roduct of infinite 
V nothing. Jeſs cau'd be 
the, 4 pin Adjuſt 
the Powers, ne- 
ihe: | ae 5 fuch, ex- 
ſituate 78 500 t un, 
75 DO 4 1 5 ofthe him, 
the remov'd from 
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ts Den nſe of all, is the 
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Was „ 10 de ANT: Dofgn?. No cer- 
tiioly, it is fo obvions no Body can miſs 
of it; for it is plain the more Detriſe Mat- 
ter requires a greater Degree of Heat, to fit 
it for natural Productions; and the leſs Deniſe, 

needs only a leſſer Degree of Heat, for the ſame 
End. And conſequently, their Diſtances 
were adjuſted” for this very Reaſon; and this 
by the by, is a Preſuinprion for the Pla. 

zts being inhabited, ſince according to their 
kame they are fitted With Degrees of 

Heat neceſſ ary for natural Productions: New 
this Adjuſtrgent and thefe Datura Productions 
were: uſeleſs, if there were no Creatures to 
enjoy the Benefit of em; and we all know 
Nane has done nothing in vain. Aud 
therefore fince theſe Accommodations are pro- 
vided for living Crate there are ſuch 
probably to enjoy em. 5. The Velotity of 
the Planets Motions, is ſo adjuſted in re- 
ſpect of the, Sun, and the Velocity of the 
Satellite, in reſpe& of their primary Planets, 


that the Planet which is neareſt the *. 


moves faſteſt, and thoſe mere remote; leſs 
faſt, and the fartheſt, | ſloweft of all. And 
— in the 'Sarellics ; the Heareſt to the pri- 

Planeta, moves quickeſt, ard the re- 
beſt; "ſloweſt. For ſince the Cemtviperal 
Forces, are reciprocal „ as the Squares. of 
the Diſtances Jeon 
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e s Vener” and the Ce- 
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X Lene In cher caſe; reci vrocally; as the 
ls ſquare” Nbott of the Diſtatices from the Cen- 


ter; and* fince the ſquare” Root of the re- | 


motet, Diſtance is' greater, than the ſquare 
Not of the 5 therefore the Velocity 
of the nearer, is greater than that of the 
temoter. Now KT is à wiſe Contrivance of 
the Author of Nature; fot ſince the nearer 
Planet” enjoys more of the Heat of the Sun, 
than the remoter, it was fit the Viciflitudes 
ofthe” Seaſons, ſhow'd be quicker, that an- 
only beſt the'Ends of natural Productions; 

finde their Diſtances are leaſt, and — 
Ds Wee, that are next the Sun, 
their Perzoad, mut be ſhorteſt; and ſince 


not all of them, makin 


n e other wien che = 
I they muſt admit of variety of Seaſons ; 


and where" tlie Heat is "greateſt, there for 
tle conyenlency of natural Production, it 
vas neceſſary” t e Seaſons ſhou d be ſhorteſt, 


nt hier the Heir" is leaſt, there the Seaſons 
; Fl e "Jongeſt ? Now all theſe - Effects 
150 lt, vr oh this adjuſting of the 
Pr” We ety” the.” ance. * Aud what is 
jt ere fad of the "Seafons in teſpect of the 
Po Manets, "may 4 underſtood of the Satellicgc 
51 nftuences, from their primary Planers; for 


Ce- Phatever Effects the primary Planets produce 
1% In the ſecondary ones, it is doubtleſs moſt 


con- 


they all move about their Axes," ; ' molt, if | 
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convenient, the Viciſſitudes thereof ſhou'd ; 
be quickeſt, in the neareſt, and ſloweſt in || ; 
the remoteſt Satellite. ü And this, as well , 
as the former, is a {hrew'd/Preſumption of] x 
the. Planets being inhabited; for all this 1 
beautiful Contrivance is loſt, "if there be not. 
Inhabitant in the Celeſtial Bodies to enjoy | 4, 
the Benefit of it. 6. All the Planets, de-. 14 
ſeribe about the Stn in one of their Foci, I cr 
Elliptick Orbits of one Species or another; I q, 
and all the Satellites deferibe about thein pri. vi 
_ mary Planets in one of their Foci, Elliptick þ 
Orbits alfo; and the Planes of all the NE by 
bits do very nearly coincide with one ano- « 
ther, and with the Plane of the Ecliprickl th 
That: the Planets. deſcribe Elliptick Orbis = 
about the Sun, there is no manner of doubt , 
now among Aſtronomers. And tho' they fay fl . 
that the Orbits of the Satellite are not ex- 
atly Elliptical, yet that is from neceſſary 
Cauſes, and is not owing to Chance, but 
to the already eſtabliſh'd Laws, of the Uni 
verſe 3 yet ſtill their Orbits are nearer E 
lipſas than any other Geometrical Curves, all 
may be reduc'd to theſe; and that the Plane 
of the Orbits of the BPlanere coincide wit! 
the Plane of the Ecliptick, and with on 
another nearly, is matter of Obſervatio 
Now is it imaginable, this beautiful anc 
conſtant Order of theſe. three auen, 0 
--+ inns Orbits, the Situation of the 8 


E 


Il 


in the one of the Foci, and the Coinei- 
dence of the Planes, of the Orbics, with 
that of the Ecliptick, cou'd have been the 
Effect of Chance and Caſualty? Or that it 
was without Deſign or Counſel? No cer- 
tainly, for the Adyantages thereby ariſing 


to our Earth in particular, are evident; for 


thereby, the colder and more Northern Pla- 
ces of our Globe, are brought ſome hun- 
dreds of thouſand Miles, nearer the Sun in 
Winter than in Summer; which cannot 


4 


but be of ſome ſmall uſe to thoſe Places, that 


by the natural Courſe of the Earth, are de- 
priv'd of the benign Influence of the Sun at 
that Seaſon. Now this Benefit wou'd be 
conftant if the Place of the Peribehum did 


not change; but fince that is not conſtant, 
the other is not durable, but temporary. 


But this change is not now to be taken 
notice of, ſince it is a Queſtion if theſe 
Irregularities were any part of the firſt Con- 
trivance of this Univerſe. Now tho? in the 
reſt of the Planets, the Situation of their 
Perihelia, is not the ſame; yet nothing is 


to be concluded from thence, againſt this 


Argument, ſince we know not the Nature 


Jof their Inhabitants, nor of their natural 
kroductions: But this we may conclude, 
Iſince it is of notable Uſe to one of the 


Planets, it cannot be amiſs to any of em, 


they agreeing in moſt things : But what- 
; Rs © ag 


ever 


89 2d 
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ever be the Deſign thereof, yet the con- 
ſtant Order of "theſe things are a ſufficient 
Proof that they were not Caſual, but the 
Work of /infirfite:Wildom. 7. The Sun, all 
the Planetr, und) their Satellite, ſo far as 
we have had occaſion to know, move about 
their own” Axes, the Axe of this Rotation 
is alwiys patallel to itſelf, * and they re- 
volve all one way from Weſt to Eaſt, and 
thar in Planes, almoſt coincident with one 


another, and that of the Ecliptick. As to 


the Rotation about their on Axe, it is 
matter of!Obſervation in the Sun, the Earth, 
"Mars, Fupiter, Venus, the Moon, and it is 
very e probable in the other two; and as to 
the "Paralleliſm of the Axe of their Rota- 
tion, it is demonſtrable à priori, as 1 have 
formerly ſhewn, and wou'd be nicely exact, 
if the fame were not diſturb'd by ſome col- 
lateral Cauſes ; as alſo the "Coincidence of 
the Planes of this Rotation, with one ano- 
ther, and with the Plane of the Fscliptick, 
is ld very near the Truth, that the ſmall 
Difference frem it, is not to be regarded. 


Now can theſe conſtant and regular Effects 


be aſcrib'd to any thing, but an over-ruling 
Providence? Cam jumble, aud Confuſion 


produce regular andi invariable Effects 2 It 
17 altogether # impoſſible, and therefore, No- 
thing but the Author of Ligbr,. and Or— 


„and Beauty, cou'd have brought about 
2 Fa 10 


a Vw _—_ 
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ſo uniform, and ſuch conſtant Effects. Far- 
ther, let us now conſider, that all theſe 
beautiful and comely Proportions, all theſe 
conſtant and immutable  Efe&s, all theſe 
uniform and regular Appearances, which 
agree, not to a few things, or in ſome par- 
ticulars, but in moſt of them, to all the 
Planets, to all their Satellite, to the Sun, 
and the Moon, and the Comets, and in a 
Word, to every thing in this our Syſtem, 
might have been varied, ſeveral and diverſe 
ways; and yet none of em wou'd have fitted ſo 
well, to the preſent ſtate of things, and the uni- 
verſal Benefit of the whole Syſtem, as theſe 
already ſettled, Thus there might have been 
an infinity of different, poſſible Laws of Gra. 
vitation, yet none of them wou'd have fit- 
ted our preſent Circumſtances, ſo well as 
the Reciprocal Duplicat. There are innu- 
merable proportions, beſides the Seſquialter, 
yet none of em had ſuited us ſo well, be. 
cauſe this is the Effect of the Law of Gra- 
vitation, and on theſe two, all the ſubſe- 
quent Advantages from the preſent eſtabliſnd 
Motions of the Planets depending, any other 
different from theſe  wou'd have depriv'd. us 
of thoſe Advantages. The various poſſible 
Diſtances of the Planets. from the Sun, the 
poſſible Times of their +Revolutions, their 
Figures of 
their Orbits, and of the Inclinationt of their 
Naa LET Q 3 . Planes 
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tate of things will admit, ſince both the 
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Planes to one another, and to the Plane 
of the Ecliptick, their poſſible Denfities and 
Bulle, and the poſſible Changes. of their ma- 
ny other Affections, are in number infinite; 


and yet I have ſhewn that moſt of theſe 
as they are at preſent, bring very conſi- 


derable Advantages with them, to the Sy- 
fiem in general, which conſequently would 
be loſt, were they diſpos'd after another || : 
manner, Add to theſe, that all theſe Af. 


fections of the Heavenly Bodies, might have 


{ 
been in no regular Order, nor conſtant Pro- 
3 at all, and conſequently the poſſi- 
ble Varieties of the Celeſtial Bodies mightY 7 
Have been infinite among themſelves, and dif- 
ferent from thoſe now mentioned. But ſee-ſ 4 
ing every thing is adjuſted by Number, Weight, 4 

0 
E 
r 
1 


and Meaſure, ſeeing they obſerve Order aud 
Proportion, and that every one of em 1s 
diſpos'd in the fitteſt Order, the preſent 


whole and the ſeveral Parts of the Cele 
fia] Fabrick, is both very good, uſeful, and 
convenient, who that conſiders all rheſe things 
dares ſo much as doubt whether he wht 
did all theſe things lives and reigns f 
ever and ever? Or who can forbear to ad 
mire and adore him, who weigb'd the Mom 
tains in Scales, and the Hills in à Balan 
who. firetch'd the Heavens like @ Curtain, an 
Held the Earth in his Hands, whoſe 72h 


9 _ band 


| hand, Row 5 Arm aoes wonderful things 


can any thing beget a greater Idea of the 


rent Magnitudes, but likewiſe the number 


oxi Stars of the firſt Magnitude, as there 
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finding out. 

9 XX. Having now conſidered, ſome of 
the more general Affections, of the Heaven- 
by Bodies, and of their Motions, and ſhewn 
ſome of the Advantages, ariſing from their 
preſent Order and Diſpoſition. I come now 
to conſider the Celeſtial Bodies a little more 
particularly, and firſt as to the fix'd Stars, 


Univerſe, or of it's Creator, than that pro- 
digious number of glorious Bodies, like our 
8 rang'd all up and down the immenſe 
Faſt, and remov'd at Diſtances from one 
another anſwerable to their Diſtance from 
us? This, not only their different ahpa- 


of . of the firſt, and ſecond Rate, does 

For upon the Suppoſition, that eve- 

5 45 4 Star, is like our Sun, and governs 

in a Portion of Mundan. ſpace, ack to our 
Syſtem, then there muſt be only as 


e Syſtems that can ſtand round ours; but 
— ate but about twelve or thirteen Spheres, 
that can ſtand round a middle one, equal 
to dem; and ſo many are the Stars of the 
firſt Magnitude, - Again, if we examine how 
many Spheres can ſtand round this firſt 
Kang: of : Spheres. we will find their num- 

WT LITE: forty _ and hfty two, 7 
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ſo we find the number of the Stars of the 
ſecond Magnitude, As for the ſeveral other 
Magnitudes, it is not altogether poſſible to 


determine their number, becauſe they are 
not ſo diſtinguiſhable from thoſe of the 


other Magnitudes, as the firſt - and ſecond 


are. Beſides, I do not plead here for  Ac- 
curacy, but only for things being nearly ſo; 
for, I do not think that the fd Lars, 
are either all of the ſame real Magnitude, 
or that their Syſtems, are all of the ſame 
Dimenſions: Theſe things being nearer any 
regular Proportion, than they are to Irre- 
gularity, is ſufficient for my Purpoſe ; for 
it is impoſſible for any Body, ſeriouſly to 
confider in his Mind, or view with his Eyes, 
what is certain about theſe glorious Bodies, 
to hinder himſelf from being raviſh'd with 
the Power and Wiſdom of the Great Goo 
of Heaven and Earth. 


XXI. How beautiful ani glorious a 


Body is the Sun, and of what abſolute Ne- 
ceſſity to the Being of all. Animals and Ve- 
getables ! As to Vegetables, it is beyond 
all doubt, that without him they cou'd 
never riſe above the Ground; for it is . 
Heat alone, that rarifies the "lizy vegetable 
Juices about their tender Roots, and makes 
them farce their way, to diſplay all the 
Foldings of the flender Seed, and thereby 
* een their Bw 5 jult as we 7 his 

| eat; 
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Heat, raiſes the Liquor in the Thermome- 
trical Tubes, and drives them through all 
it's winding Branches, and tho? perhaps 
Animals, might make a , ſorry Shift (ſup- 
po Food | cou'd be ſupply' d em without 

is Influence) in a perpetual State of Dark- 


neſs, yet it wou'd be a very miſerable ſort 
of; Life, and cou'd be of no long continu- 


ance; for we know, how neceſſary the Sun 
1s to purify our Air, and to exhale the 


noxious Dews, and the baleful Vapours of 


the Night; we feel à ſenfible Joy in his 
Light, and Heayineſs in his Abſence; foul 
Weather, and a cloudy Day, is a Diſeaſe 
alone, and he who underſtands the Animal 


Oeconomy, knows the Reaſons, and the Me- 


chanical Neceſſity of all theſe things, One 


thing ev'ry Body knows, vis. that by the 
Heat of the Sun, and the Action of his 
Rays, the Circulation is promoted and that 


infinite Number of the excretory Ducis of 
Perſpiration, plac'd along all the ſuperficial 


Parts of the Body are open'd, and enlarg d, 


and ſo thoſe Exhalations, which Nature 


has defign'd ſhou'd be carry'd out of the 


ody, are more freely and plentifully de- 
nv'd; which muſt needs give a greater Free- 
dom to the Blood and Spirits, the contra- 


dy of all which, happens in the Abſence. f 


this Benign. Star. But of this more after- 


wards,  -It's being ſituated immoveable 2 
74771 | I the 
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the Center of our Syfem, no Body who 
has been at the. pains to conſider the Mat- 


ter, I believe doubts now, for not to men- 


tion at preſent the Controverſy about the 
Parallax of ſoine of the fd Stars, which 


Mr. Flamſted has obſery'd, and whereby he 


etends to demonſtrate the Motion of the 
th, and conſequently the Stability of the 


Sun; there are ſome other Arguments that 
will have fufficient Weight to ſettle the 
Mlaätter among thoughtful Men. For 1. It 


is altogether impoſſible to account for the 
Appearances of the Planets,” their Satellite, 
and of the fix d Stare, in any tolerable man- 
ner, without admitting the Motion of the 
Earth. 2. It is likewiſe impoſſible to ac- 
count for the Motions: of the Comess, up- 
on any other Suppoſition. And 3. that Ana- 
logy of the Periodical Times, to the mid- 


ale Diftances, which is the neceſſary Con- 


ſequence of the eſtabliſh'd Law of Gravita- 


tion, does demonſtrate: the Earth's Motion 


& priori; ſo that unleſs we wow'd ſubvert 


the whole Syſtem of Aſtronomy, and. diſprove 


the Cauſes of all the Celeſtial Motions, we 
ſhall never be able to prove the Stability 
of the Earth. For if the Celeſtial Bodies 
attract one another in a duplicate Proportion 
veciprocalh, to their Diſtances from the Cen- 
ter of their Revolutions, then the Earth (and 


not the 8un) moves. Add to all theſe, that 


there 


* 4 a a6 ta. 62 2» mots , , f / / ot on EE ALE. AY Se, os - 


„ 
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againſt the 


there is no | tolerable Objetion 


Earth's Motion, but has had a full Anſwer, 
Now what an In- 


and a plain Solution. 
ſtance of Wiſdom and Contrivance is this, 
in placing that Fountain of Light and Life, 
in he: Center of his Syſtem. How unart- 


ful wow'd it have been, to have ſet him = 


in 4 Corner, when he was to have giv'n 
Light and Warmth to all the Bodies — 
him ; beſides, to the conſervation of any 
ſuch Suppofition (ſuch as the Tychonick or 


Ptalomiacit) there ire requir d fo many ai 


ferent Laws of Gravitation, that any rea- 
ſonable Perſon by inquiring into them, wou'd 


eaſily diſcover,/ that whatſoever was Mat- 


ter of Fact, this Poſition of ours was 


the moſt fimple and eaſy, and look d moſt 


like the Effects of Wiſdom and Deſign: For 
here one ſingle Law, accounts for all the 


various Motions and Appearances of the C- 


leftial Bodies. Thus then this great and 
glorious Body is fix'd, like a powerful and 
a kindly Monarch on his Throne, diſtribu- 


ting Light, Warmth, and Life in plenti- 


ful Effaſion, to all his ſurrounding: Vaſals, 
and that ſo equally, that the neareſt | have 
not too much, nor the remoteſt too little. 
Theſe are ſuch great, ſuch wiſe Ends, as 
clearly ſpeak the Omni potence and Onniſei- 
ence of their Author. Moreover, let us con- 
er with how! — Artulnck his on 
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and Situation, in reſpe& of the Planets, is 
. contriv'd, to have juſt ee enough of 
Matter to draw round him theſe Maſſy Bo- 
dies, and their Satellits, ſo various in their 
Bulks and Diſtances from him; and that 
in regular and uniform Ozbics, How exact- 
ly his Body is rounded, how fully it has 
been ſaturated with the Fluid of Light, to 
be able to laſt ſo many Tears without any 
ſienſible Diminution, tho? there are conſtant 
Emanations thereof upon his Attendents. As 
for his Rotation about his own Axe, it is 
8 doubt likewiſe, for one „ e Pur- 
poles, perhaps it may be for the better pro- 
1 _ ain this Fluid of Light, 
through the Planetary Regions, or for hel- 
ping forward the Revolutions of the Pla- 
nets in their Orbits round about him. 
S XXII. We can no otherwiſe gather 
the uſefulneſs of the ſecondary Planets, to 
their primary ones, but by ſuppoſing the 
reſt may reap reſpectiuely, ſome thing ana- 
lagous, to the Benefits we of the Earth, re- 
ceives from our Moon, which are 1. The 
1 ſupplying of the Sun in the Night time, 
1 for at leaſt three fourths of the Lear. Now 
TH how comfortable and delightful a thing this 
{| is, Travellers and Voyagers can. beſt tell, 
1 Curioſity, Ambition, and Luxury, if not ſome, 
ni times Neceſſity, have now. made it unavoid- 
able, that ſome part of Mankind ſhou'd - 
2.18 | trayel- 
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travelling by Land or Sea, in the Night 


Seaſons; how pleaſant then, and joyful a 
thing, is it to have a Light held us forth 


from Heaven, not only to guide our Steps, 
but to direct us in our Courſe, and to point 
out to us, how our time wears out? For 


a very little Experience, makes us reap both 
theſe laſt Advantages from the Preſence and 
Motion of the Moon. 2. She raiſes our 
Tides, twice in twenty four Hours, which 


how abſolutely neceſſary that is toward the 


ſubſiſtance of Animals and Vegetables, we 


ſhall now. ſhew. Every Body knows that 


a Lake or Loch, that has no freſh Water 
running into it, will by the heat of a few 
Months, and it's Stagnation, turn into a 
ſtinking rotten Puddle, ſending forth nau- 


ſeous and poyſonous Steams; for tho' I do 


not think, the conſtituent Particles of Wa- 


ter themſelves, are alter'd by this Stagna- 


tion; yet no Water is abſolutely pure, but 


contains a greater Quantity of Fleſhy, Bo- 


ny, Earthy, :Salin, Metallick, and Vegeta- 


ble Particles, than of pure Element; and it 


is upon theſe, the heat operates, by dif- 
ſolving their Union, and combining them 
in new Forms, and ſeparating theſe Salin, 
Sulphurous, and other noxious Particles which 


produce this Effect. Now tho? there be ma- 


ny thouſands of freſh Water Rivers, daily 
running into the Sea, yet they are very 
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inconſiderable in reſpect of the vaſt Otean of 
Salt Water, and wou'd by no means hin- 
der it's Stagnation, and conſequently it's Cor- 
ruption and Stinking. But admit the Ocean 
once ſtagnated, and then the firſt Effed 
wou'd be, that all the Places toward the 
Shores, wou'd be firſt wrought upon by 
the Action of the Sun, and turn'd to a 
Mempbit is, and then by Degrees it wou'd get 
farther, till the whole were become more 
baneful and poyſonous than the Lake of So- 
dom and © Gomorrah, whereby the Fiſhes 
- wou'd be firſt deſtroy'd, and by the nox- 
tous Steams thence ariling, | afterwards. the 
Plants and Animals; whereas by this Action 
of the Moon, the Waters are lifted up in 
a heap, as it were, and then let fall again; 
whereby the Waters near the Shores, are 
conſtantly ſecur d from Stagnation and Cor- 
ruption, and the beginning Malady ſtifled. 
This perpetual Change of new Water on the 
Shores, keeping any one Portion thereof, too 
ſhort a time, expos'd to the heat of the 
Sun, to have it's mixture corrupted. Now 
what a noble Contriyance have we here 
y appointing” an Attendant to our Earth, 
allt the Vegetables and Animals are preſerv'd 
from certain Deſtruction; (but Lam of op!- 
nion that to the full effect of this wiſe 
Deſign, the Salt of the Sea does very much 
contribute ; for as I have faid before, and 
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may oblerve afterward, the pointed ſlender 


Particles of the Salt, ſtick the Parts of Bo- 


dies fo together, that the Particles of Heat, 


cannot. ſo eaſily tear em aſunder, and it is 
Fact, and Obſervation, that there are many 
ſalin Rocks and Mountains diſperſed over 
the Foundations, of the Great Ocean.) Be- 
ſides this, how many Conveniencies for our 


Navigation, in Rivers and Harbours, does 


this ebbing and flowing of the Sea afford? 


No Body that conſiders them, can ceaſe 


from. Wonder, or can continue in Unbelief. 
And here perhaps it will not be amiſs to 


conſider, that if our Earth had any more than 


one Moon attending it, that we ſhou'd re- 
ceive more Damage than Advantage from it; 
for tho perhaps thereby our Light in the 
Night (provided ſhe were of any Bulk, or 
at any Diſtance near to that of our preſent 
Moon) might be augmented, yet at the Con- 
junctiant and alen with one another, 
and. with the Sun, we ſhou'd have Tides 


that .wou'd raiſe the Waters over too much 


of our wy Land, and in their Quadratures, 


we ſhou'd have no Tide at all. In ſhort, 
if our Moon were bigger or nearer the Earth, 
or if we had more than one, at any to- 
lerable diſtance from us, we ſhou'd be eve 


now and then, in hazard of being drown'd;, 


and if our preſent. Moon were leſs, or at a 
greater diſtance, or if there were W 
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dants © Jupiler and Saturn, they be 1 
reaſonably e expe ected to flt the Neceffitics of 
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Ten Hours: a Whereby the little Pe hi 155 
Light and Heat i is 1 75 perifated, b 


5 big as 1 Earth, aud affect 
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oe by the noxious Steams arifing from the 

cean, which wowd. 0 095 725 han it 
now does. From all which ies evident how 
wiſely | our. Satellit, has, been cogttivd fr 
our Pur oſes. As for the numerous Atten- 


the. Inhabitants of theſe Plahers,” "fince*6ut 
Moon ſuits us ſo well. As woe, Con. 
ſidering his Bulk and Diſtance from! the Sun, 
and. receiving but a twent fifth Part” 6ur |= 
Heat: In what a diſmal State of Cold and 4 
Darkneſs eſpecially, wor'd' tie 'be in? Were 
it not for his Moons © or Satellit, and 5 

orden about his Axe, in Out b 


being near 40⁰ times 1 0 than our arty, fl 


Returns. III Satellit 1 7 eich of te 


n Fi. 19 one, briſk; And Vivi ph uy 
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ni. gan from hi TY and his quick Motion oat 
he his Axe: His Light and Heat are wonder- 

filly*encreas'd,” from what they wou'd be 
1 | withair theſe Contrivances and Adjuſtments. 


Dy But that which is the fineſt Contrivance of 


all,” in theſe 'Satelfirs is (as Mr. Derbam 
his obfervedy) in their Latitudes, or their 
6%. 9 AS Jupiters Poles; the La- 

Ay, of che inrſermoſt being of Jupiter's 


TH Hiamerer, of 9 — the third + and 
FJ the aft ding Pe, sPoles, one 
And as their 


$ 1 ird part of 15 * 
14175 Borten differ according to their Diſtances, 


in Morter or longer times according to their 
and let: or greater Laritudet, ſome making 
their” Progreſs towards his Poles one way, 


IVA Whit 5 are wandering the other, ſome 


dick tying chere a longer time, and ſome a 
nen Meier” and a leſſer time, by which quadru- 
ee ple vatiety; | thoſe large Tracts towards the po- 
b lar parts f this: huge Planet, have a con- 


l ant, and vet various ſhare in the Light 
5 of nd kindly -Influences of theſe four Moons, 
lere. nd are ares ever depriw'q of one or other 
che if them; As to Saturn as he is yet far- 
. 10 way from the Sun, than Jupiter, and has 
And. Ter the hundredth part of our Heat, he is 
4608 * ordingly provided with more Satellit, (at 
o 656 E. five of not more,) adjuſted much after 
WY e „0. manner, 12 3 for the 
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vans, in placing the Heavenly Bodies at ll 
"at Diane feln eich deter, "and ef. Nil 
- peep Ny 'the greateſt at the eateſt Diſtance; 2 ö il | 
for had! they been fittated much nearer to 1 
. he 1 0 — 4 they! * wou'd have caus d pro- ' 
Wo 1054 drders in very different Manners, 1 


[and | rticular' fu deſtructtve "Tides, 

Aeris there, was'any Quantity of F aids, 1 0 
f 5 Fi, t Occant, "hat "neither nfl nor {10 
| op would have been able to ſuſtain 10 
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of Meridiant, the” Longitudes ; 


of Places are determin d. Of the 1 uſe 
are the Eclipſes of the Sex, and of the Sa. 
| of. the. other Planets 3 which laſt be- 
frequent, ate of wonderful Aſſiſtance, 
"th i Solution of. this fo defirable and 
h . And upon this | 
N ee 1 4 ronomy comes = 0 
. © other were meer gro- 0 
but the World is al- mb 
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jon pry Appearances of the 4 
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but the Young; and the Weak and ul 


to A Rel and recruitiug their Spi- 
t by Slevpl ente in twenty four Hours. 
Ie was like wife neceſſary, thut re Air ſhou'd 


3 
ne of chis Reſt, for we -generall 
thoſe that ſleep in the open Air, i or ern 


while tchie Sun is above the Horizon, tha 


worſe" ſor it; the Sun and Heat exhaling 
whale 


the natural Parſpirationsiths violently, 
they are crude (hence it comes that People 
I/ Sweat moſt who Slerp an the day 
tithe}! and raiſing" too quick a Motiem in 
the Ribod, whereby che Sleep is Jeſs. cal, 
And more diſturb'd. Andothe? we general. 
perſpire more in the Night than the Day, 
«ho Perſpiration is leſs crude; more na- 
il, and leſs violent, and more according 
WIH ceſſities of our Conſtitution, in 
I chen ihe Day. Beſides, that f 
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and Diſturbance; than the Day Nom all 
theſe things are wonderfully provided for 
by the Rotation of tlie Eurth about: its Axis; 
for- the we have the Hriſſituden of Day 
and Night, the Day for Atpligatiun and 
ſpending our Spirits in about ithe necaſſities 
of Life, the; Night by its Coldnefs: and 
Quiet, to afford us time to recruit zem and 
lay up in ſtore, for the of the 
next Day ; as alſo for nouriſning the Mu- 
eles, Bones, Channels, andthe otlier Parts 
of the Body for the Buſineſs of Nutrition 
is moſtly, if not altogether performꝭd inn the 
—— Reſt, — tho Blood/ der mu 
rapid: and quick a Motion, the Expences 

the Spirits are too great, td afford Leiſurg, 


or Materials for nouriſning e gn 


time of Application: Beſides we E 
uniform Motion is requird ng appl 

_ ſhing» Parts, to the neceſſary and 
to ſett le em there; and we — find 
that People recovering from a. Diſeaſe, and 
Children, ſleep more, and are more fedcby 
their Sleep, than by any other Animal. Fun- 
Sion, and groſs People naturally Sleep len- 
geſt, Likewiſe, what a comfortable and te: 
freſhing thing is othe cool Breezes f the 
Night, the Trade. winur; to thaſel rhat live 


under the ægu,tforial Paris, without which 


Life, word be both exccedingi ſhort; and 
yeey grievous. ö e 
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See effect of hinges of 
the — Axe, which under the 
Line makes the Rays of the Sun dire&- and 
equal all the Near round, ſo that theſe 
parts being conſtantly under the Sun's In- 
finenee, His Heat rarifies sone part of the 
Air; and the cooler; and heavier part preſſes 
upan the hotter, and ſo makes à continual 


derirthe' Hopi: which is both of great 
5 in Nauigation, and: of great Comfort to 
the Anhabitants: a that feorched Climate. 
Moreovergrriet us: reflect upon the Neceſſi- 
ties af dupa igetablet; which are the ſup- 
port of Animals; we have before faid, that 
the: Heat of the Sun rarifies, and conſequent- 
hy raiſes the ſiay vegetable : Juices, at the 
Roots: of the: tender Seeds, and thereby for- 
ces the folded Branches to expand and en- 
2 --Now were the 8un conſtantly, or 
ny long time, ſhining upon them; theſo 
— wou d not be at liberty to ſettle, and 
— a the fit Places of the Bran- 
obes but would, be ſtill riſiig higher and 
ngbegzz llt laſt they burſt the Canals, 
Of Wegetable Fluids were conſtamly ſup- 
— — and conſequentiy coud prov 
due nbthing; whereas by this 2 
aß i Heat candy Cold, what: is rais'd* in the 
ee: hes time to ſettle:and» conſolidate 
6 Cold rabs the thin 


-; Juices 


TT 


Wind in his Courſe from Ea to Meſt un 


Juices Juices firſt into be "ap, f „hi 
the ſupervening Heat“ 2 — 
tery Parts (which are now 
the Surface of the Plan) does Harden and 
fix, This we evidently ſes in - and 
the other Excreſcences of che Leaves of 
Vegetabler; and generally, | 
have. moderately; cool- N ichts; N 
— of the firmeſt en f oh 


rd, — . too 
upon the — — rooting of 
the Seed. On the other Hande had not the 
Earth mov d upon its Are, but anhyαturnd 
round the Sun in its amm Periad . we 
had not only loſt all theſe Advantages, 
which are ſo beneficial, if Hat abſolutely 
neceſſary to the Being of our Aaimalr and 
Fegetables, but we had ſuftered alſo fuch 
Inconveniencies, as reither of threſe cou 
poſubly; bear; for then for very near one 
half of the Near we ſhow" have” been in 
perpetual: Darkneſs; the quence! of 
which would lang them en firſd! baleful 
and fiulpburgus':|Damps the Forces of 
the — 1 Wy end a 
— have all, n e, wouwa Have ſti- 
fled all the Anima or had they? dai 
2 by * cycedding'' Rains b 
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have, bees, ard daun (as -the Vapours I; 
. Voler) next Sleet, then Snow, and ſl 
3nd; Exolt, ubich wou d of neceſſity, — ||| 
have lock d up all Fluids, but Wl! 
wou'd; have." free d K. Blood and Spirits © 81 
in; yrs Channels, of all the Auimalt we are Wl 
aquainted, with 3 for as I liave ſhewn: be. Vin 
re, „there is 3. ſaline Body Conſtantly 1 
ſwimming-1in. our. Air, which by the — "oo 
aN Aion of the Sun, is {> attenua- {IF 

reduced into ſo —— {lf 
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af, as Rotf te be able to do 0 
they 'Choot themſel ves 1 


dais ears Abſence! of the Sun, in what { 
Quantities, and with how | much: firmneſs 1004 
wau'detheſe ſaline Bodies have form'd them - ul 
ſehres Certainly: nothing that moves, whe- 14 
ther Asiate or wau'd-have been Wil 
able. to ſupp! chene of Aud all this 1 
is; not only demenſtmble 4 priuri, but is 8 
Matter of Fact, and gctually Happens _— 
Places; that are under the Pole, dry 
much:borter: Abſence; of this 
Agate in the enlightned half uf i Ten Cl] 
we fouid have had, dari huge Deluges f Wl 
melted Waterst Atom ther preceding Snow. ll 
wach „ re produc d ſufſo-- Il! 
* | 85 Caring WI. 


_ cating Miſts; next all Gi: would f. 


ched and chapp'd' the” Early a8 pal" the 
reſt, neither in Houſes nor Dens till gt 


Degree of Heat. It's tue; ee aré ſome 
have but an uncomfortable” time 


tities of Rain, fal e yh mk oP WI. 8 


— — — © i RAPE — — 
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have turn'd into a Riff ſtinking Puddle, *(be- 
ing in a manner diffolvd" by the Forte and p- 
„ of the Snow Water) theft wound f 
ſultry Heats and à burning Air' "Have ſeor-þ 


animal Tribes, "that'they ſhowd Have found 


laſt the Heat encreafing- without Abatement, | 
the Blood and Spirits of all the Anitauls of . 
our Globe, wou'd be quite exhaPd,/6r" they 
turn'd' delirous' b the violent Agitarten 0 

the Blood and Spirits, and then dy din On 
vulf;ons, like fo man ne the! Dog. 
Days; for it were ab olutel Ienpolfible; that ſhe 
any thing that has Life ſhöu'd reſiſt ſuch 2 


People live under the Hhtiaror, yet the) Wh 

— 85 tithe: 
they are ſupply'J with conſtant Breezes and 
Trade-winds, ariſinig from the Eurtb's: RW 
ration abour her” e prodi i815 Qn. 


pours, raisd by let fall 
by be fupe ae old! i Nig de 
ds a8 2 5 0 M ache tee 

ch 18 5 mi Relief 4 80 che 
uninterrupted se hep y With 
a dat ger Sg , Feder the! 
Heut at tec desto And a8 fer thd PI,, 
we. WAVE -very certain A thit 1 nr 


— —— — 0 — = : 


_ 


ou If, any at — it near dem. The ex- 
(be. ſkreme g eat and Cold that hap- 

there, being inoompatible with an Ani- 
ul. Life. But that which makes the Caſe 
T gh. Worſe than in any part of our Globe, up- 
this Suppoſition, is, that the Rays of 
Mow | he; Sun wou'd be both dire&, and Thane 
II d ud be no Rai s. nor Winds becauſe it is 
nent, * cooling of the Air, that is the cauſe 
is oi both, which by no means cou'd, hap- 
they Pen in our Caſe, every ſucceeding Hour hea- 
n f ig the Air to à greater , Degree, than the 
Ons Numer. Add to, all. 2 722 that our Seas 


: 8 


Dez. Ne notwithſtanding our Tides, wou'd ei- 
that er be exhal'd, or e no Deſarts of 
110 iſhes wou'd 


Alt, and ſo, not , qnly our 
e deſtrg 01 


Noi 1 5 war have ,no, * 


of one par- 
AL Fay the 


aue Occaſion r one 
derſtands Wd _ 


e 


ran vill eaſi ably, fe, at nd Animal, 
Eads E 7obe. now, cou 
and, uninterrupted... 


ar och, an excel 


the as very. ice 


5, N. che Fart Her te is one of t 


few 119} 15 ttt; Sete? A ©, 13: "moſt "3 4 f 


— * 
if” 


1 72 but it is demon- 


a "Rue, 4 counts 
hat 5 Pre ſent; + 17 8 


| 1 R Aon of the Farth, about i 11 00 


aper Sen, and c 
Are f tber Dura ett with 
And 5 


| = 
are” fo Pleaſant, Comp 
eeffiry in vlir' preſept e I 7 
once in . four "How 
| Nights's e by ug weans word hin 


"had! bn Peri, bhp he e 
in the Year, Without any'R * 
2 5 fad 


254 "Phiiofophient 7 Anctpies 


moſt fignal ioſtigtes c Wiſdom. ie Con 
trivance; that an be imaging. N 
V. Next let us ombine this ö 


ty the Annual Revolution ( We Clam 

nd the paralle En 9, of the 
bell 
"thence we all Have 15 "beay 


Stott of the "Yeats Sed 9 i 


er <> ty 
12 80 PE 
nil CH pges, whic 


ple, od. K 


of $1 5 
101 7 2 5 


Eurth had oo nd aout. her Den do 
then A. ov 
Piritude® e Bath of Days,” 


8 1 me 
a Night 


7 et Cetera ff— pp.... ot wee tees 23> © | 


* 
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| other Seaſon —_ — Hh uncertain, 
and in ſome Places none, at all; and ſo the 
Jed of the annual Revolution wou'd —— 
| og deſtroy d in ſome Meaſure. But b 
this ö ie .Conjungion, of all theſe three 
dificati ins, ve enjoy our Seaſons, and 
e ee c een 
5 ſo great uſe to us 3 for had 
be Ye oy d a e uniform. Seaſon all 
a 


k 


er, then dur Ground had been exhauſted, 
and, 1 out by conſtant. bringing. forth 
RE and wou'd. have run into 
ds, and. thoſe other Plants that require 
call, wy Sail, and moſt Heat only 

* in a few. Years - the, Earth. — * 
5 we d into a Wilderneſs of need- 

* Herb 8 53 for toward the Production of 
1 uſeful. Plants, there is requir d 
Va gertain Degree of Heat and * 
| 9 0 vous Or Vrinous Salt, 
the Mould 1 looſe (for receiving 
Alf, and for the entry of that 
"Moiſtyre,) For tho. Sars (conſo- 
ek, hich, conſiſts of, ſolid. po- 
eg their Particles, are ſtack 
CEP. tha, Parts of Mould 
WAL - hag ittle or no 
. looſe, by the Lame 
Particles not allo w- 


ee a * cat ves, ,; they ged 


1 ? 


: 170 


ges of the Lear, 


r 28 5 none, of Summer Wea- 


detwixt 
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betwixt 'em, and firſt N their Union 


and then keep 'em from corn ming roget gether; 
the 


and perhavs'' both- forward the Motion of 
the Liquors in the Yegerable'Chabnels Click 
are tertainly endaw'd with ſome Degr Benda 
Plaſticity,” and espable of being ſüiwulz 
a8 is evidert it younger TWigs and Bran- 
ches, as well cas Animal ones) and ehdows 
the {Juices with the. Qualities the Plant rel 
fies. Nowe theſ® are eirheriiquite exhau. 


ed, or deſtroy d, by eonffant Growth and 


| Peebration.' Wes dec the beſt: Ground wears 
out in à few! Years and turns into wild 
uſelefy Weeds? ufd al the Mzteflals for en- 
riebing Grout" ate gathefed i ftem Places 
debartd from the Adlon of the Sun, and 
the Expences of Vs ation, But e expos d to 
the Air, and Weather, whereby they are 
impregnated With this Itrols or other Salts! 
Such are old Türf, new ' Mold? the Dung, 
and Exerements of Animal, or thoſe thit 
which abound with Lixivts! Salt; ' ſuch 
are burnt 'Wood;! burnt'' Turf, Stubble, and 
the like. Now all, theſe, wou'd by a ſhort 
Time's uninterru wed Vegoretion have been 
quite ſpent. Add to theſe," that in a per- 
petual en there would net fall ſuff- 
cent Qlantities of Rain; to chofſten and 
foften the Mould, to that degree that it 


is neeeſſary for conſtant n for we | 


x falls 


nud there is twice * | 
$35973309 mm 


_ 


j * 
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ion in u the E inter fix Months, from September 


to April, than in the. Summer fix Months; 
and pet all this is but ſufficient for one 
fix, Months Vegetation. Moreover, even the 
Animals themſelves, cou'd not conveniently 
bear à perpetual Summer; for we find now; 
that che cold of the Winter, by ſtopping 
the Pores of the ſenſible Perſpiration, keeps 
the Warmth more within, whereby there 
is a greater Quantity of Spirits generated, 
the, Blood, is leſs rarify'd, the natural Fun- 
ctions are more ſtrong, and perform'd with 
more Vigbur, the Digeſtion is better, the 
lenſible ene more natural, and leſs 
violent; ard the Crudities of the pregeding 
Summer ate ſettled and digeſted, I mean, in 
ane ſound Animal (for the Caſe 

s quite otherwiſe in Valerudinary ones, as 
if necElity' it muſt be) and in a moderate 
nd not el. tedious: 7 inter; whereas in 
Summer tlie Blood is mare rarify'd, the Spi- 
rits | tore "exhiuſtes, the ſenſible Perſpire- 
unt more violent, and leſs natural, the Di- 
zeſtion worſe, and all the Concoctions leſs 
horot ghly perform'd. So that it is evident 
ES: beur neither of- theſe States per- 


ally; the Change of the one being ab- 


eel peng to qualify the Errors and Ex- 
eam ef the brher. H we had a perpe- 


us Stimmer,; we ſlou'd be reduc'd to nieer 
fake ßen rn Winter, we ſtou 4 
8 turn 


TT TR TRY CD DE DT RU CC. RT 2 2222 I —— 
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turn Dull, unactive Drones. Now rhaps 
againſt. all theſe it may be N tha J. 
there, 15 rage n e who 11 habit g 

e Ot Ours, 0 are Per tually in | 
both theſe- Extreams, and yet 3 Bund to 
be not at all diſpos' d, as 1 pretend they 
' wou'd. pe. To this I. anſwer, 1 75 tho! az 
to the Preſence or e of the Sun, they 
may be much the ſame a I ſuppoſe, yet, there 
are other concurring Circumflances, "which 
ariſe from the Veiſſirudes of the Seaſons in 
5 5 Parts 11 the . which alter 


TIME 


.* 389 i for 0 wenge rims 

that both | hinders, 8g, expi 17. Vegetation 

ſoftens the , Mould, _— 5 it for tha 
next Crop, je wg are Clouds of Snow, anf 
Rain, impregnated with theſe nitrous Salt 

which are driven (by the Force of thc 
Winds) from colder. into theſe, hotter Coun 
tries; and there falling, do enrich. the Ground 
Beſides that, even the Clouds, rais'd fron 
theſe hotter Countries themſelves, when di 
ſtilld into Rain, are ſufficient for this end 

lor a8 1 have faid before, the Air ever 
where is full of ſuch Saks, as is know! 
by Experiment. Let any one conſult Y: 
renius, 5 — he will be 8 that the' 
Southern Countries have Winters, tho“ no 
of E yer That, is FOOT eie | 


-- . * . - _ 
a | 2 r 2 — 
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hat te, 0 flop the 8 Vegetation, to moiſted 
abit | often, and fatten the Mould, and to cool 
alt che Blood; and other Fluids of the Ani- 
mals, Now the Principal thing that makes 
hey Uthis Poetica! ſtate of a Perpetual Summer, 
+ unfit for the preſent Conſtitution of the Ani 
nals and Vegetables, is, that in ſuch a ſtate 
(either ariſing from only 2 Diurnal Rota- 
ton, without an Annual, or an Annual with- 
but a Din7 nal) there wor'd' not be that Va- 


fant, and Trade-winds, nor overflowing Ri- 
ers, and ſuch like Circumſtances, which 
re the Effect of this Combining theſe two 
lotions together. I need not ſhew the In- 


Ney is fuffciently fenfible, that upon ſuch 
Suppofition, we ſhou'd" have neither Ve- 


ſpecially of any conſiderable uſe, or value, 
ch as require a Summer's Heat, for their 
th; and as for Spring and Autumn, 
Dey are not ſo much diſtinct Seaſons from 

two former, as Gentle Gradations and 
ſte Steps, whereby the one ſlides into the 
er, through the intermediate Degrees. 
rom all which it is evident, how wiſely 
eſe three ſo different Modifications, have 
ten linkd together, for the Benefit of the 
Fnabitants of this Globe; for by theſe,” we 


ave ſufficient Heat in Summer, to ripen 
| 8 2 the 


tlety of Rains, and cool Breezes, nor con- 


nveniencies of à perpetual Winter, every 


abe nor Animal in à very ſhort Time; 


7 
r : r 
— 
— ͤ — 
- Rs 


— —— — 7 


Others, where the 3 18 not to 5.501 10 


cided, it wou'd have e the ary 


in. the W 65 bu of ches 8 where 
t is not wanting, to Fa „ ſoften and 


enrich | the Mould, : and to Fagan, Fe 
Afrration ad we have F 972 and Sn 


lock up the Mould from being waſh'd away 
and to keep in either the, matural, or 200 
ventitious Heats, till the time that all Cu 
cumſtances concur, to.: have, the product 
the n e bropghs to its Kae en [If 
Come we now,; to, conſider tit 
00 liquity, of the Plane of the 7 Eeliprick lf 
that. 9h, the Agquator, or of 1 Aue of th 
iurnul Rotation, to the Plane of, . 4 
'nual Orbit of the Earth, which, makes a 
Angle of 663 Degrees. I have already ſhew! 
m_ if the "Equator and Eclip tic ł had Ju 


Revolution of the Earth quite uſeleſs : ; U, 
if the Earth had mov'd about its oun As | 
and this Axe, had been at right Angles wil 
the Plane of the Eeli iel the jams. Appe | 


rances as to the fciſieudes of Boy. al 


icht, had happen d, whether; the E 
Mis mov d round the Syn, or not and t 


e of Sealons, and all the Con 
211 auen 


* 
; 
8 
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where 


| ande have been endured; and in the rigid 


ones, the Cold wou'd have deſtroy'd both 


©" nmalr and Vegetables ; and even in the 
enperate  Climates, the one half of em 
re, U perate Climates, e one nhalt Or em 
a war oud have made but a very comfortleſs 
5 1 abitation, for ſuch Creatures as we now 
f Gi re; ſo that but only the other half, wowd 


ua ave been "RY" " ways, a tolerable Seat for 
977 ational Creatures, and five Sixths at leaſt 
7 Ired uſeleſs. But God who is wiſer than 
of th Man, has contriv'd the Matter much bet- 
Ne Al, for by this preſent” 'Obliquity of the 
ho * i hprick to ven ils oe a We reap one 've- 
ene confiderable” Advantage,” which- is taken 
1. coll otice of by" my very learn'd and ingenious 
end Dr. Jobs Keil, and that is, that 
5 e beyond the forty fifth Degree of Lati- 
-» Ay ue, and who conſequently have the grea- 
es Wi 


ſt need of Sun's Heat, have more of it, 
Je the whole Year about, than if the Sun 
Id ' mov'd continually in the Equator; and 


e Ea 


© > 
3 


cent Places, even to the Latitude of for- 
five Degrees, who are rather too much 
xpoſed to the Heat of the Sun, than too 
; S3 little, 


Con 


quene 


Heat wou'd have been intolerable, and not 


the whole Globe, wou'd have been ren- 


ey that live in the Torrid Zone, and the 
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little, have by theſe Means, leſs of his 
Heat, than they wou'd have had, had the 
Earth obſerv'd a right Poſition. To theſe 
add, that ſince this Globe of ours, has been 
deſign'd for a Habitation of rational and ir. 
rational Creatures, of various Tempers, Con. 
ftitutions, and Diſpoſitions, and for Vegeta. 
bles of different Natures and Virtues, re- 


quiring different Degrees of Heat, and Nou 


riſhment, to. Ripen, and to bring em tc 
Perfection, (to ſhew the mani fold Wiſdom of 
the Author of Nature, in the Variety d 
every thing.) Ang ſince. we find the pre 
ſent Heat of th@®ſorrid Zones, very wel 
fitted for all the kinds of Animals and 7: 
getables that inhabit and grow there, th: 
Cold of. the Frigid Zones, very tolerable t 
the Iubabitants and Productions of theſe Pla 

ces, and the Temper of the intermediat 
ones, ſuited to theirs; thoſe Animals thi 
cannot tranſport themſelves, and the Vege 
tables that require a greater Degree of Heat 
not having too much, and the like Anim 
and Vegetables, that can ſuffer Cold, no 
having too little Heat, and the rational Crea 
tures being endow d with Reaſon and Mean 
to tranſport themſelves where they live mo! 
at eaſe. And ſince it was impoſſible to ha 
accommodated, all theſe fo various and di 
ferent Animals and Veg etables in a place 
e ee ang ee, er in pes! 21 

41111 5 t 


- * © 4 „ 


7 * 


4 _- ta <>  LLu<A20 fa” mo cc. ck. „ r . Vc. —_ 1 Reer ” 


a—— CSS ohms JA. _ r 


[ IE SON —— —— —— 


** 


the Gm 


Climate, it's evident that the 


en Situation of the Are of the Earth, 


to the Plane of the Eclprick, is the beſt 
(of that infinite Variety poſſible) that _ 
be, for our ' preſent Circumſtances ; for * 
any other very conſiderable Alteration , 1 


or moſt” of the mention'd Advantages would 


be loſt. For all which Reafons we can 
never ſufficiently admire the Wiſdom of the 
Author of Nature, who has provided ſo li- 
9 15 and prudently for his Creatures. 

XVII. "he {fame divine Wiſdom, is 
* rad in the Situation of the Earth 
in reſpe& of the Sun; for had the Di- 
ſtance between the Farth and the Sun, been 
the fame with 'the Diſtance between Mer- 
cury and the Sun, i. e. were we brought three 
times nearer the Sun than we are, or the 


Sun brought three times nearer us than he 


is, our Ground in Winter, wou'd have been 
hotter than red hot From: and what a Con- 
dition we ſhou'd have been in then, we may 
eaſily gueſs. On the other Hand, had the 
Sun been remov'd from us, or we from the 
Sun, to the Diſtance Laer or Saturn are 
remoy'd, our hotteſt 

afforded ſo much Heat, as thoſe that now 
live: under the very Polar Star (if any ſuch 


there be) of our Globe, feel in the midſt of 


Winter. Are not we then very wiſely pro- 
vided for, who are ou in ſuch Mediocri- 
| 4 W, 
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ty, between theſe wo extreme Diſtances, 
that neither our Heat nor Cold is ſo vio- 
lent; but that we ma, either endure em, 
or with ia little Indu ry fence our {elves 
againſt; their, Injuries? Again, as, to the 


gure of. our Earth, we are certai from iis 


[Tg in the;Eeclipſes,,of,, the, 4 655 and 


a great many other experimental Obſerva- 


tions that it is Spherical, bo, or 
Onbigular: 2 Bating the 1 mequa ities the baz 
tains make, and this Figure ee v1 
beneficial: ge JO: on] ie S/ it 3 th i 
molt: Capacious, u nd, xenders al he — 15 
its Sur ce equidi 1 e its Cen 
Magnitude, and alſo from its J — 
vity pretty nearly, Whereb) a 
of, its Ratatiun about, its —— and of its 
Circunvolution in its Odi is eee and 
all the Motions on FI Su 8 2 5 al Miu 


Parts are rendered Uniform and Si- 
allo, as the Ingenious and Reverend Mr. che 


has obſerved. 1. 1 — this 5 igure 

fitteſt of any for a regular and Wag is, the Re- 
ception - 209, Surrendry. of Light and Heat, 
both theſe being nitted, and ide of, 
by. more Hop creed g, and inſenſible De- 
grees than they ,coufd. He were the Earth 
of a Figure made of plain, ſides or any other 
Figure whatſoever, 2. Becaule this Figure 
is the fit ＋ 5 to, We ot ah 2 Diſtri- 
halen .vf 1 


by 14 b 


* 2 
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vy > — wou'd. fall. - more;;unequally. to- 
wards ſome one fide or other, were the 
Earth of a Figure made up of equal or 
unequal, Plains. 3... Becauſe this Figure is 
the moſt proper fur an uniform-;and equal Di- 
ſtribution of the Winds and the other Mo- 
tions of our Atmoſphere,- for we find, that 
large Mountains, Bays, Capes; and Head- 
—2 alter and diſturb 1 in ſome meaſure the 
uniform Propagation of the Winds, even of 
the general and conſtant Trade-winds, and 
if the Earth were gf a Multiangular Figure, 
the advantages ariſing from — — Winds 
and Fannings. of the Air wou de be 3 
and deſtroyd to a much higher 

Now theſe are 1 58 few of i — dns 
ges of an Orbicular Figure in; general, but 
25 5 the prolate Spberoidical Figure in par- 
ticular, tho it be the neceſſary Reſult of 
the Earth Rotation about his own Axe, 
and the Fluidity of its ſuperficial: Parts, at 
the, Commencement; of this Rotation; yet 
it alſo is very convenient for us. By the 
Earth's Motions, about its Axe; the Parts en- 
deavour to recede from the ſame Axe as 
much as they poſſibly can, by a centrifigal 
Force, ariſing from the circular Motion; and 
therefore, if the Matter of any of the Hea- 
venly Bodies, was Fluid, at the Commence- 
ment of this circular Motion, it wou'd ne- 
h have riſen from the, Poles, aud ac 


cumulated 


* 
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cumulated at the Equator, and ſo bs gel 


4 ſpheroidical Figure on the Planets Body, 
generated by the Circumvoluution of an Ellipſe 
about its lefſer Diameter Now fince it is 
evident to bur ſight, aſſiſted with à good 
Teleſcope, particularly, in Jupiter, that the 
Diameter at the Equati is longer, than 
that at the Polar, and ſince Sir r'Iſaac Newton 
has demonſtrated that Eayrb is as - Jeaft 
ſeventeen Miles higher at the Equator” than 
at the Poles; and ſince many repeated Ex- 
periments on the lengths Pendulums in 
different Latitudes have ebnfirtm'd the ſame, 
its plain that at the Commencement of the 
diurnal Rotation, the Surface of the Planet. 


has been covered with a Fluid; which gives 


an Accounmt why at every forty or fit F. 
thoms, below the Surface of our Earth, 
we neyer miſs of Water. It is likewiſe evi- 


dent from this Figure of the Body of the 
Planet, that the Surface of the femperate 


Climates is larger than it wou'd have been, 
had the Globe of our Earth, or of the Pla- 
nets, been either ſpherical or oblonghy JÞhe- 
roidical ; fo that chi Advantage of this Fi- 
gure is "ve + confiderable, the Surfaces of 
the Polar "Regions, Which by reaſon of the 
oblique Incidence of the Rays of the Sun 
upon them, are colder, and leſs convenient 
for the Habitation of Animals, and the Pro- 


| as ron f the nobler Sort of Vegetables, 


alt 


( 
a 
t 
- 
1 
( 


: « frodn. als. as mi 


6 
" 
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are ma conſiderabl 7 leſſened, and the 
Surfaces or Space about the temperate Zones, 
which are moſt comfortable and uſeful, are 
thereby conſiderably enlarged, The fame 
Figure obtains - not only in the Earth, and 
the reſt of the Planets, and their Satellits 
but - likewiſe in the Sun, and univerſally in 
every fluid Body, revolving about an Axe. 
FS XXVII. aving ſhewn ſome of the 
Advantages ariſing from the ſeveral Motions 
of the Earth, and the Combination of theſe, 
which are common to the other Planeta, I 
come now briefly to conſider; thoſe that 
poſtibly may be more particularly belonging 
to our Globe, and are not the imme- 
diate Conſe ene of its | Motions ; and the 
firſt, in r is our Atmoſphere , ; of ſuch 
Neceſlity . the ſubſiſtence of Animals, 
and the growth of Vegetables, that neither 
cou ſubſiſt any conſiderable time without 


it. This — — is a thin elaſtick Fluid, 


intermixt with Particles of different Natures, 
ſurrounding our Globe to the heighth, off 
about forty or forty five Miles. The Na- 
ture and Properties of this Fluid, I have 
in ſome meaſure ſhewn already. But ſome 
of its uſes I ſhall now point out, and firſt 
as to Vegetation, Dr. Grew and Malpight 
have ſhewn that it is a principal concur- | 
rent therein, and by Experiments on Seeds 
n. in Earth and put in an exhauſted Re- 


. 
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— it has been proved that no Pegeta- 


tion can ſucceed” without it, what makes it 


ſo neceſſary ſeems to be becauſe it being 
mote eaſily rarified, and heated by the Action 


of the Sun, than other more compact, hea- 
vy, and leis ſpring y Fluids, is fitter to pro- 
motè the Aſcent” of Juices in the ſlender 
Channels of Feperables, and there being no 
Fluid without à conſiderable Portion thereof, 
lodged up and down among its Parts, the 
firſt impulſe of the Juices upwards, does 
thence àriſe. As alſo becauſe of its active, 
ſpringy and ſubtile Nature, it rar ifies, actu- 
ates and refines the more fizy Vegetable Jvi- 
ees to promote their Circulation and per- 
forms Functions, on them Analogous to that 
it ddes on the animal Fluids. Next as to 


Animalr it is well known, that they cou'd 
live but a few Minutes without this ela- 


ſtick Fluid, and probably that which ſo 
ſuddenly kills thunder- ſtruck Animals, is the 
quick and violent Rarefaction of the Air 
about them; for the Lungs of all ſuch up- 
on opening, are found quite deſtitute of Air, 
and the ſides of their Yefcles quite clapp'd 
together. It's certain, that the Blood is 
ſent from tlie right Ventricle of the Heart 


to the Lunge, and if the Veſicles thereof 


be not diſtended or blown up, by the Air, 
the Circulation muſt ſtop there, and the Ani- 
mal mp} ; and both for the — 

e 
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of of the Particles of the Blood, that . may 


more eaſily. paſs. through the Ca 1 and 
terminating Veſſels, and for the Propagation 
thereof in the wider ones, there_ is; nec 
rily requir'd a, Fluid of a determinate 5 
vity, and Elaſticity, We have as great Dif- 
ficulty of Breathing, in a ed (as is e in 
dent from the difficulty of Breathing on 
tops of high Mountains, and, from Exye 
ments on Animals in nearly exhauſted Nc 
vers.), as in à thick Air and ew in, H- 
ſees, where the Water in ſome. meaſure. ſup- 
plies, the want of Air, yet if you draw out 
Mt „the Bubbles of Air, which. 4 ihe 
Bu in Water, bey will langui die; 
29 7 in great Froſts, if the Ice be not bro- 
Waco admit freſh Air, the Fiſb in Lache 
and ., Ponds. will languiſ and die, not to 


mention. ce ee eee ich 


axe nec 7 them em, many icates 
a fo CY Air. in their . 05 AK even 
"Of this ee 


9 them, a. Er, Porti 
Thi, i ec 5 Now ow well is Fu 
fax the dene, of the 15 a- 
bitants of. 1955 ae ae weg neither too 
heayy, nor, too- 11 i, nk er too much, nor 
too little Flaltick, ck, for the uſes; of Reſpira- 
tion. Another Advantage. we reap; by our 
Atmoſphere, is, that by it our Choudt and 
Fapours are ſupported, - without which we 
mou'd e have ben, Watet, nor Snow, 


luid fitte 


nor : 
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I | nor Rain, nor any of thoſe things, which . 
| . maiſten and enrich our Soil, and make it 7 
1 | £1 
cc 
m 
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fit for Vegetation. For tho” it be the Sun 
that rarifies the Water, and makes it take 
its firſt flight in Vapourr, and Steams; yet 
Its by the Atmoſphere, its Progreſs is con- 


tinned to the ußper Regions, and ſuppor- : 
ted when it is there to be afterwards formd || * 
into Snow, or Hall, ' or Rain, or carried 1 


into other "Regions "whoſe Soil does want | - 
it more. Body knows, that if there 1 
were no Ke 11 bl A W 15 Void, around of 
the Earth, the Fun, wor'd G 
not be able” 15 ale the Vapour above 2 f 
few W from 7500 0 "og Ne my it's 3; 
v only Atmoſphere's' be ci ca hea- 15 
1s Mer in ſe a . f Us Ga 1 
in f 'by its F „Tendency to. 
nf the end r. Now then, if there Ion 
0. oy ; the Ya ours cou d riſe to no bf 
"Wis hth,”” and ſo cou'd never be ff 
ay A* * ſufficiently, 05 as to be form'd into If zy 
Snow, or Ram; for at a ſmall diſtance from de 
| the Farrb's Surface, the reflected Rays of 1 
1 the Sun, make the Places ſo warm; ik no | 34 
1 Vapour con'd” be turn'd into Snow, or Rain, 41 
| there ; for it's the coldneſs of the upper Re- 3 
gions, (being deſtitute of theſe reflected Rays) ; 
and the length of their Deſcent, ' that forms 
theſe Clouds and Vapours into Snow, and 
Rain, whenever the fupporting Atmoſphere 
becomes 


* 
—— —— ——⅜. — 


| gions,. an 
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becomes 1 than theſe . Va- 


Heat. or 


pours, 8 fall down with the T , 95 


old, they had in the 
ſo became Snow, Hy ac- 
1005 gly. So, that it's plain, it's our At- 
ere that is one of the principal Means 
o* our Dews, and Rains, and all the Bleſ- 
ings, that follow upon theſe, A third Ad- 
vantage of our "Armoſpbere. is, our Breezes 
and our Winds, which carry our Ships up- 
on the Sea, and purify, our Air, from no- 
xious. Steams, which (with the Concurrence 
of_the Sun) melt our Snows, and dry our 
Ground | when aver-moiſtned ;, and, ſerve for 
a. many other Pur ies, for the Accommoe- 
dation of Humane 76 . is e 
but a violent 1 of the. Air prod 
principally by its R F . in one 
Place than. another, Joo 
the Attractions of the ot Fr be no 
Kaas 5 the 4 0 W 1 
our. Ameſpbere, we ſhou'd have no more 
Wind 461.1 than 
depriv'd of all the ene ariſing thence, 
Laſtly, Our Atmaſpbere is the Vehicle and 
Medium of Sound, that Senſe; which moſtly 
oy us from Filbes, 


rior. fort of Inſe&s, „ 0% E 1 nothing but 
2 Modulation or Percuſſion of the Air, com- 


wunicated by an impulſe, from the vibra- 
a en e N propagated in Un- 


1 dulations, 


Beans, 


under Ground, and ſo be 


and the infe- 


— 
— 
* 
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Aulations, through tlie Fluid * the Arno. 


ſphere, ev'ry* way round. Without our Air 


we ſhot'd not be able to hear the Report 
of a "thouſand Pictes or Ordinance diſcharg'd 
at the ſmalleſt diſtance, as is evident from 
the Exp periments on Sound $ | in exhauſted Re- 
ceivers. 'We ſhou'd habe no ſuch thilig as 
Languages or Muſick, And What a color 
ſtate this wowd be, 1 Teave I Reade r to 
judge. Add to ant e, tt Xo; our 
Atmoſphere” the Beauty, "Ya 47 5 Colbuts, 


and Fig fn nh 1 8 17 go Spies 


light” ar protri- 
fed,” and th ph 1 5 Sa 0 0 theſe 
pliers möſt, 05 oft. "By 
RefraBfions” bf 307 be hes St in 
riſes "foontier, atit 5 1 ws in App 55 
aud with Its ben fer ei qnftquenice 
a' Ma ay Ae 7 19705 el 
other wiſe. An ouptains; 


appear Want to the iy I Wan ting ON 
Jor:/\ Theſe” are great Ali ele Advantage 


to the Tjihabitanrs of this Globe, 4s they 
beſt can tell, Who by Accidents are ſbite⸗ 
times deptjyed* of them. From all "Which 


irg very! plain that there was Counſel, and 


Deſign im che bia and Production 


of our Armoſphere. s! 
XXIX. The next thing i in Order to be 
conſidered is, our Mountains, without which 


N r 5 
44 8 
* g — 
_ 4 7 , nnn. 
| i ples 
_ - 7 nd -* 


it N- 


— — — — anon 


it were Aok 558 for N to ſub⸗ 
fiſt, or Vegetables to grow, they being one 
of the principal concurrent Cauſes toward 
the Production of our freſh- water Rivers. It 


has been ſhewn from Calculation, by feve- 
ral Perſons,” and 
and learned Profeſſor of Geometry at Oxford, 
that the Sun raiſes Vapours 


ticularly the ingenious 


Dr. Ed. "Halley, 
from the Surface of the Sea, in a Year, 
ſufficient” to ſupply all the Rivers with freſh 


Water for that time. Now theſe Vapours 


being rais d (the Sun acting upon the Sut- 


face of the Sea, as a Fire under an Alem- 


bick, by rerifying the ſame, it makes the 


Uighteſt, 1. e. the freſheſt” Portions thereof, 


to riſe with it firſt ; and it rarifies the Wa- 


12 by the Inſſ Ae ien of its active Parti- 
cles among. the porous Parts thereof, where 


ate put in à violent Motion in- 


N different ways, and ſo are expan- 
5 y 
Air, or hot Air, which carries up with its 


the compound Fluid of Heat and 


every little Volum, à Cover of the more 
glutinous Fluid of Water which becomes a 


little Bubble of hot Air incloſed within a 
ſhell of Water, whereof a great number 


conſtitutes a Vapour,” which being thus form'd 


into little Bubbles of larger Diwenſtons than 
they formerly had, by 


the imeſtine Motion 


raiſed by the Hear on the Air. and-Water, 
which makes their parts turn round their 
| Centers 


— —— — — — 
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Centers of Gravity, and ſo to poſſeſs more 
Space, and likewiſe to fly from one another, 
and by theſe means 4 become . ſpecificall 
lighter, they are /buoy'd, up by the weigh- 
tier Atmoſphere) and that this is pretty near- 
ly the Fact, in the production of Fapours, 
may be evident to any one who will view 
theſe Vapours raiſed, from common water, by 
a culinary Fire with a Microſcope, through a, 
Beam of the Sun, which will preſently be 
ſeen to be innumerable little Bubbles of 
Water, of different Magnitndes according to 
the different Force of the Heat in blowing 
them up. A ſmall. Heat „ off but 
few Vapours, and ſmall Bubbles, A greater 
Heat, groſſer, larger, and more numerous 
Glolnles, Aud a; very great Heat, ſo weigh. 
ty. large, and many Veſicles, that the Air 
is not able to receive and buoy them up, 
and ſo produces a boyling in the Water. 
And every one knows, that cold ſolid Bo- 
dies, interceptiog Vapours, will condenſe 
_ into Moiſture, watery. Drops, and Wa: 
From all which it is evident that Va- 
N may be raiſed by the Sun in ſuch 
Quantities, as is ſufficient to make Clouds, 
' which. reſting in thoſe Places, where the 
Alr is of equal, Gravity with them, are 
carried up and down the Atmoſphere, by the 
Courſe of that Air, till they at laſt bit 
ee Ades of the more ee 
n. 


| 
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'pours"by the Heat of the Sun, to deſcend 
in Rams,” Miſte, and'Dews; They might be 
-raiſed from the Sea by Subterraneous Heats, 
And pereolated/ from” their Saltneſs, by be- 
ing frain'd ©through- Earths and [Layers of 
Minerals of different Natures; but | it is 
not Laſy to conceive; how any ſtraining can 
bring {alt Water to that degree of freſhneſs, 


"IP "I 
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our Ralo, and Snow Water is brought. All 


the artificial ſtrainings, tho never ſo often 
repeated, and through whatſoever kind of 
Sands or Eartlis, hitherto diſcovered and 
made uſe of, | {HIT leave a Brakiſoneſs in ſalt 
Water, that makes it unfit for Animal uſes; 
neithier does there appear any kind of na- 
tural Operation, ſufficient for ihis purpoſe, 
but this natural Sublimation' and Diſtillation 
f ' Vapours into Dew, Miſte, and Rains, 
which makes it very probable that this is 
the principal efficient in the Production of 

Rivers and Fountains; As to the. perpetuity, 
and equability' of ſome Fountains, where 
here ate no- conſiderable Mountains over 
and above What is to be expected from the 
Uncertain and unequal falling of Rains, Miſts, 
of © Dews, nothing can be concluded from 
thence,” unleſs the Extent ànd Capacity of 
the Reſorvoirs of falling Rains in the Bow- 
-els of the Earth were certainly known; For 
the freſn Water may be convey'd to fo 

7 N. | 3 eri t © 
great a diſtance, - and in ſuch a ny: 
1 | ie” 5 
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and to ſo great a depth, by the ſituation 
of the internal Channels, as may be ſuffi- 
eient to raiſe it in larger Streams, than an 
Fountain Head as yet known can ſend out, 
and the depth and diſtance of the Baſon 
may hinder it from ſending out Senſibly, more 
Water at one time than another. Tho if 
the Quantity were preciſely: the ſame at all 
times, in theſe perennial f Fountains, the 
2 be greater However, whats 
ſoever the Origin of Fountains may be, ſtill 


Hills are the Reſervoirs in this great Work. 


opfiderable uſe of theſe, Hills, 


Another: v 


and-Eminences, is the Determination of theſe 


Rivers; for tho there had been Rivers with- 
out Mountains, (which is hardly poſſible) 
yet in that cafe the Rivers cou'd only have 
run in à ſtraigzht Line, if they had xun at 


all; whereas, by theſe Eninenses, plag d up 


and down the Globr, the: Rivers make in- 
numerable beautifying turnings and windings, 


whereby tliey enrich; fatten, and water the 


Soil 0 ſeveral different [ Countries /1n! one 
Courſe, make the Tranſportations and Gar- 
riage over Lands more eaſy and manageable, 
and at laſt diſembogue in ſeveral Mouths 
into the Sea; where, by the aſſiſtance of 
the Tides, they form Harbours and Ports, 
for the convenience of Shipping and Navi- 
gation. All theſe Advantages we have by 
our ' Mountains ;, for tho from other Cauſes, 
„„ T3 we 
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| we might —_ deer with freſh; Wa: 
ter Springe, (tho Nature! ſeldom is Luxus 
nian in diverſity of Cauſes) yet without 
our Mountains we cbu'd never; have Rivers; 
noi od theſe Rivers have ſuch delight- 
full turning nor zhoſe uſeful falls, which 
ives'ithem: ano impetuoſityn that may be iin- 
Provid to ſo anz -delightful as wiel 48 pro: 
Bible: Uſes, Laſtly, If wesftonſider What 
theſs- Hills in their own Nture:and! Cit 
btn we 'ſhall-plainly percai icheir !Neceſii> 
and Uſe : Anlfill, 18\>flothing- but tbe 
fp. of ſbme Niere or Minerel, either gf 
Schur, Iron Tin hier; or: iſych bikes lower 
vt ables: Thheſt Marraln aridi Minerale, by 
@ pPlaftitk Virtde proper to thainſelves; and 
the efficacy of/ihrerraneds Heat and Fires 
vonvertl ng the jicenr Earths gntd! _ on 
ande e eee 4nd grow as, 
mali VegermMes,: and Soaking — Tai 
Both for Air: md Water tu aſſiſt im their 
Fitmation :' By their Growth, andthe Heat of 


the 3 — ires, raiſcꝰ ahd>putſh upward 
the/ Surface df theę Eatth according to the 


| Heteffity' of their Nature, and the. quantity 
© thb' Metallitłk or Mineral Bedi 1 do not 
ay chat all Mountains owe theit Origin to 
Fach! Cauſes, fabrerraneous Fires have thrown 
up Mountains of Mineral and Merallick Beds, 
Already form'd; the Sea and Tides have thrown 
. ns and — of Stone and Sand, Cur- 


rents 
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rents and Streams in proper Situations, mee- 
ting and juſtling have form'd Eminences of 
different Sizes and: Matter: And Art and 
humane Induſtry has raiſed ſome. But ge- 
nerally and for the moft part, all the emi- 


nent Mountains are found to be Neſts, and 


Beds of Minerals and Mertals, which have 
large hollow Cavities, for Water and Air, 
and whenever they have been digg d into, 


theſe have been found in them, with all 


the appearances of ſome parts of them a for- 
ming and growing in a manner proper to 
them, and analogous to the Vegetation of 
Plants. The manner how they are produ- 
ced is not here neceſſary to be enquired in- 
to, but that Mettals and Mineral, are en- 
creaſed and do grow is paſt all doubt, and is 
confirm'd by all Miner's and Diggers: And 
that there may be ſubterraneous Heats ſuf- 


ficient to raiſe them into Hills and Moun- 


taine, is evident from ſome, ſo formed near 
Villcano's and burning Mountains: And the 
Force and Violence with which theſe Burn 


| and throw out ſuch Maſſes of ſtony, ſulphu- 
rous, and earthy Matter. From all which 


it is evident our Mountains are as neceſſary 
as our Mettals and Minerals are. I do not 
mention here their uſe and advantage for 


the production, ſhelter, and nouriſhment. of 


ſome ſorts of Vegetables and Animals which 
cou'd not grow or live fo. well any where 
b | 14 elſe. 
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elſe. But from the whole we may ſee of 
what Advantage i theſe unſightly Mole's (as 
ſome thought them) are to the Accommo- 
dations and even Neceſſities of living. 
XXX. Next come our Fluids to be 
conſidered, without which we cou'd never 
have been, ſeeing. they are a very eſſential 
part of us; that which I ſhall principally 
take notice of, is, 1. The fewneſs of the 
original and primary Fluids, in reſpect of 
that vaſt Number of compounded ones, which 
are indeed numberleſs. The primary ones hi- 
therto certainly known, are only four, viz. 


Air, Water, | Mercury and Light, three of 


which are but ſeldom much compounded 
with others, ſo that it is Water alone, or 
Lympb, that is the Baſis of all our Mixtures, 
and it is the parts of ſolid Bodies floating 
in this Fluid, that produces all our delight- 
ful- and uſeful varieties of Liquors; ſo fru- 
gal is Nature in Principles, and ſo fruitful 
and various in Effect and Compoſitions, 2. The 
great difference between the ſpecifick Gravi- 
vities of our Fluids, Mercury being about 
doc times heavier than Air, Now not to 
mention the many uſes of this laſt Fluid in 
Artificers Works, had Air been as heavy as 
Mercury, it had been altogether uſeleſs in 


| Reſpiration ; on the contrary, it had choaked 


us immediately ; and had there not been a 
Fluid of the ſame weight with Merewy, 
| | | N 7. er 
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i. e. 4 colle&ion of exceeding | ſmall, vaſtly 


heavy N Sph erules, in the preſent Circumſtan- 
ces Of Mankind, I do not know what a 
great part of the World would have done. 
For the Lewdneſs and Debauchery of Man- 
kind, has brought a great many Diſeaſes to 
that degree of Malignity, that I ſcarce ſee 
how a thorough Cure cou'd be made of 


em, without this Fluid br for it's certain 


whenever any Diſtemper ariſes from an ob- 
ſtruction of the Blood Veſſels, wherein the 
Blood and its; Veſſels; are chieſly concerned 
(for in - Nervous | Caſes J am ſatisfied it is 
perniciqus, in great Quantities eſpecially) that 
this Fluid, if not abſolutely neceſſary, is 
extremely beneficial; for nothing has ſuffi- 
cient force to take away this obſtruction, and 
to ſeparate the Globules from one another, 
in the extreme capillary Veſſels, but a lit- 
tle weighty Sybere, ſuch as the Particles of 
Mercury certainly are. Now by this diffe- 
rence of the Specifick Gravity of the Fluids, 
a Remedy is provided for all theſe Mala- 
dies, which J am ſatisfied are more than 
two or three. But that which is moſt won- 
derful in theſe Fluids, is, 3. The univerſal 
condition of the direction of their Preſſure 
upon the ſides of the containing Veſſel; for 
in all Fluids of whatſoever kind or nature, 
this Preſſure is communicated in Lines per- 
pendicular to the ſides of the containing _ 
a f e el: 
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fel. Ny this property of Fluids, which 
is ſo beautiful and uniform, is the neceſſary 
Conſequence of the Spbevicity of their con- 
ſtituent Particles; for ſince by the third 
_—_ of Nature, Neabhon or Re ulſe is al- 
equal and contrary to Impulſe or Action, 

— amt Direction, conſequently the ſides 
of the conmiining Veſſel preſſes the contain'd 
Fluid, as much as the eontain d Fluid preſſes 
tho ſides of the containing Veſſel; and this 
reaſſure of the ſides of ths containing Veſſel, 
is directed in the fame right Line with 
that of the contain'd Fluid, but is contra- 
ry to it. New ſeeing a # right Plane, can 
only touch a Spbere, in à point, and can 
preſs it in a d rection through that point 
of Contact; if this Direction through the 
point of Cunact, do not likewiſe paſs through 
the Center of the Spbere, the Sphere will 
gneceſſarily revolve' upon Plane till the Di- 
3 of its pyeſſure, from the point of Con- 
ſs through the Center of the Sphere; 

juM'fo a0 likewiſe,” if a Plane preſs two Spheres, 
in the ſame Direction, the Line of this Di- 
rection will neceſſarily paſs through both 
their Centers. And fo if there be any num- 
ber of Spheres whatever, | preſs'd by a Plane 
in the ſame Dire&ion, the Line of this Di- 
rection will neceſlarily paſs through all their 
Centers. But a Line through the Center 
of a Sphere 1 the point of Contact, is 


Perpen. 
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oY to the Tangent Plane; al 


2 this is the Direction of the preſſure 


of. the Plans upon the 8 beret, it is alſo 
the Direction of the preſſure of the Spheres 
7 4 the Plaue. Since alle the Particles 

Fluids, are Spherical, or nearly approach- 
— thereto, — ſinee they are ſuppos d ex. 
ceeding ſmall, “ as alſo ſince curbe ſurfaces 
are compounded of an infinite Number of 
little: plain ſurfaces, it is univerſally true, 
that" all Fluids of what nature ſoever, preſs 
the" fides of the containing Veſſels. in a Di- 
rection perpenuioular thereto. And on the 
other hand, ſince by experience, it is found 
trus, that Fluids do preſs the ſides of the 
conraining Veſſels; in a Direction perpendi- 
culan thereto, it's. certain that the Particles 
of al Fluids are Spherical, or nearly ap- 
proaching theretd; o that this is now no 
mare Hypotheſis ur Demonſtration. Now 
cou'd any thing but the Fingers, and Al 
migbiy Naber of God, have rounded thoſe 
infinite numbers of ſmall Particles, where- 
of Fluids conſiſt? Or cou'd any thing but 
his Wiſdom, have aſſign'd them their true 
dimenſions, their exact Weights and requir'd 
Solidities Þ We ſhall allow him to continue 
in his infidelity who can demonſtrate by 
what Laws of Mechaniſm, all the Particles 
of Water were turn'd of the ſame Diame- 
"er — and * and thoſe of Air, 


Mercury 
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Mercury. and :Light, turnd all of different 
Diameters, Solidities and Weights from one th. 
another; but all ef the ſame Diameters, So an 
lidities and Weights among themſelves: . of 
F XXXI. What a noble repre ſentation of an. 
the Divine Wiſdom does our Fluid of Light, N wi 
afford us! how wonderfully are its parts fm: 
fram'd? and with what a prodigious velecity or, 
are they ſent from the Body of the Sun! I {uf 
its Suhtility is almoſt beyond imagination, I tha 
no Pore ſo ſmall as to exclude it; no Stream 
of it ſo great, hut may be congregated almoſt 
into a ſingle Point; no Surface ſo finely. po- 
liſhed, as not to ſcatter almoſt one half af it; 
its Rays traverſe through one another, mil- 
lions of different ways, without interfering 
evn in the ſtraiteſt Paſſages 3 in one Word, 
we are not able to comprehend nor imagine 

a Number ſufficiently ſmall, to ; expreſs its 
ſubtility z in every \pulſe of an - Artery, it 
runs ſome hundred and thirty thouſand Miles; 
what an amazing, and unconceivable volacity, 
muſt this be! nothing but the action of the 
Mind, can any ways reprefent it: And then 
what a beautiful Mea of this Fluid, do Sir 
Iſaac Newton's later Diſcoveries preſent us I en, 
with, evry Ray is endow'd with its own i 3ree 
Colour, and its different degree! of Refrangibi- den 
lity: and Re flexibility. One Ray is 2 prox 
another Indigo, à third Blew, à fourth Bod 
Green, a fifth Tellow, a ſizth Orange, and I diſle 
Rey 2 N ; the ung: 
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the laſt Red. And theſe are the primary 
arid original Colours, and from the mixture 
of theſe, all the intermediate ones proceed, 
and White from an equable mixture of the 


+ — 


whole; Black on the contrary, from the 


ſmall quantity of any of them being reflected; 
or, all of them in a great meaſure being 
ſuffocated. So that now it is not Bodies 


| that are coloured, but the Light that falls 


upon them, and their Colours ariſe from 
their Aptitude, to reflect Rays of one Colour, 
and tranſmit all thoſe of another. Their 
prominent little parts, upon their Surfaces, 
according to their different Degrees of den- 
ſity and thinmeſs, are apt to reflect back up- 
on our Organs, Rays of one Colour, and 
of one degree of Refrangibility and Reflex- 
ibility, and to let others paſs through theit 
Pores; and this one Colour too, is leſs or 
more intenſe, according as their prominent 
parts are of diſſerent denſities, or are thicker 
or thinner. For the firſt degrees of In- 
tenſeneſs, in all the primary Colours, ſeem 
to ariſe from ſome determin'd degrees of 
denſity and thinnefs; and the ſubſequent de- 
prees from the. other different degrees of 
denſity. or thickneſs or rhinneſs, of the 
prominent little parts, of the Surfaces of 
Bodies. Ligbr acts upon Bodies by heating, 
diſſolving, and putting their parts in a vibra- 
ting Motion; as alſo Bodies act upon Light, 


In 
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* drawing * ee to them, and that in 
Lines mg er to their Surfaces: Al 
the di reflexible Light, obſerves this 
one Law, — all the different Angles of 
Incidences are reſpectively equal to the Angle. 
of Reflexion; and all the differently ; Refran- 
gible Rays of Lizbt, obſerve one — like- 
wiſe, vis. that in all the obliquities of 


the fame Ray, to the Plane of Incidence, 


the Sinet of the | Angles of Incidence, are 
to the Sinet of the Angles . of * 
in a conſtant ratio; —7 both theſe Pro- 
perties proceed from 'one;; and the fame; Prin- 
eiple, acting in different Circumſtances, vi. 
that Bodies attract Light iu Linas ber pen- 
dicular to their Sarfaces, and that this at- 
traction is equal in all the Incidences, and 
Nefractiuns at eqnal Diſtances from the ſame 
Plane, and the reflected Rays are . turn'd 
back before they arrive at the reflecting 
Plane: For if the reflelling Plane, have 
ſuch a force of attraction, that before the 
Ray arrives at it, it has already made the 
Sine of the Angle of Incidence, equal to 
the Radius, the Ray muſt reflect, and not 
enter into the reflecting Plane at all; if 2 
leſſer degree of arttraction then muſt it en- 
ter the Body of the Plane, and proceed in 
the Line, that its direct impulſe, together 


with the degree of attraction in the refra. 


2 ne neceſſarily generates. as 
there 


— 


pretty 3 "on, 


. a 
\ * . 
Lad” Ft Ce 
F' £1 » Þ » 
- Fu Wh 
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5 may I Arent derer of ann in in 
Bodies, which produce th eir different de 

of - Elaſticity an Cobeſion, 105 there muſt. 
different þ FLIER of attraction i i Mediums, 
ſuppos d, to account for their di rent  Pow- 
ers, in bringing the refrafted. Rays nearer 
to or farther from, the perpendicular; for it's 
well known, all Mediums have not the ſame 
Ee, Virtue, Now what Fe beautiful, 


Fight, is 


1 Pe how 105 19 55 Art an 

Ball in F ks produckion 
. But having been 
this Subject ready, 
I hall only ſuggeſt one. Toney remarkable 
Inſtance of Vine Won derful Contrivance and 


e e of N 1 ny 1 Ray» th je 7 70 agation, « 


vix. 55 in P 
rom a 11 105 Point, 6 75 two 
1 refracting Mediums, 0 lam 
nate à given Point; ; [ſpends the Neat time 
(the refracting Powers of the ſeveral Me- 
diums . conſidered.) poſlihle, and conſequently 
when, the Rays paſſes, but through one and 
the. fame. Medium, i. e. When a Ray paſſes 
from 2 luminous doit, to reflect upon a 
given 


ek es in a 


=—_ — 4 2 * 
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given point, 938 takes the ſhorteſt way pole 
ſible. This the Geometer: have demonſ 


and 41. Now I appeal to the Reader, how 
incredulbus ſoever, if this be not an In- 
ſtance of Counſel and Deſign, is not this 
like the Methods of Prudence and Wiſdom, 
which will not ſpend, more time on a 


thing, than juſt what is neceſſary to do 


the Buſineſs; which vill bor go about, but 
rake the ſhorteſt 'Courſe | þollible, "that will 
bring it to the place defign'd? He that can 
reſiſt ſuch” pregnant and powerful Inſtances 


of Divine Wiſdom, will never be convinc'd. 
S XXXII. I ſhould next proceed, to 
ſhew- the wonders in the Bowels of our 
_ *Farth, but there our Diſcoveries are fo few 


and our accounts of this matter, ſo lame, 
that little to be reckon d certain, can be de- 
termin'd about theſe Inner Regions. Some 


have concluded that there muſt of Neceſſi- 


ty be a Central heat, becauſe they faw that 
Springs run faſter in Froſt and Snow, than 
in hot Weather, but that might proceed 


from ſome of the other more narrow out- 


lets of this Baſon's being ſtopt, by the Froſt; 
and the Vapours that the Sun 'raiſes thence, 
being kept in. Others have thought that 
within this outer Cruſt of Earth, there muſt 


be'a Diſcontinuity, for ſome conſiderable di- 


ſtance, 


| | have d ra- 
ted, and particularly, Mr. Hugens in his 
Treatiſe of Lzght, very elegantly Fog 40 


s. > bow mew (* kw oo w C2 > WW Us t& 


id. oh. os. tt. ana. 
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ſtance, quite round, and that there was ſuc- 


9 


ceeding this, a large Sphere, moving after 4 


7 


certain manner, to account for the variation 
of the Magnet; what Truth may be in that 
, 2 air - 13-3 in 541 ; © "I 
we muſt leave to Time and future Obſer- 
vations to determine. But the Magnet in 
it ſelf is a beautiful Inſtance of the Power 
and Contrivance, of the Aut bor of Nature, 


of the reality of Actraclion in general in 
Bodies, and that different from their Gra- 


vities; and of their imperceptible Influen- 
ces upon one another. For this wonderful 
Foſſil not only attracts and repells Iron, and 
all Chalybeat Compounds, and all other Mi- 
nerale of the ſame Nature with it ſelf, ac- 
cording to their different Situations in re- 
ſpect of its Poles, But when Tron is duly 
impregnated with the Virtues it communi- 
cates, / and properly managed, its Extremi- 
ties at ſometimes points directly North and 
South, and thence. varies both in the fame 
and in different places of the Globe, in re- 


gular and uniform Figures, towards Eaſt 


and Weſt, according to the Syſtem of theſe. 
Variations diſcovered by. the Learned and 
Ingenious Dr. Halley. And very probably, as 
the common Horizontal. Needle, is continu- 


aly varying towards Faſt, and Weſt, (o the 


dipping , or, inclining Needle is varying vp 


and down, towards or fromwards the Ze 


nth, according to the Suſpiciqns of the Lzar- 


54 
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mol and Reverend Mr. Derham, and poſſt⸗ 
ly. in 2 1 and” uniform 5 Syſtem, and 
there, may e otller beautiful 420 regular 
Qualities not yet diſcoveted, in it all theſe 

mentioned being found but withih Ws than 500 

Yo There is 4 fig DRIED aturn which 
| 1h 09 differently from his Body that ſome- 
| what favours chi Suppoſition of Pers, Orbs, 
7 T. cannot come into the Opinion that 
this Aunulus may be ſome remains of the 
5 7 92 a Cruſt, that is fäll'n in upon the 

ody of the Planet, becauſe this Ring ap- 
pears to be regular and uniform, of an equal 
breadth quite round, and at an equal diſtance 
from the Body o f the Planet 5 beſides, it 
is ſcarcely robe that theſe Planete, which 
like ours, be deſign'd for the Habit 
tion of ſome e Bit of Animals, ſhou'd be ſo 
uinous as this Suppolition wou'd make that 
Planet to be. If it be true that all the Bo- 

dies of the Univerſe artract one another, 
and if it be very probable from the Bene: 
ts of. our Mon to the Earth, that ſuch 
_ Hke and analogical Advantages, of raifing 
Tides in the Fluids, refleing Light in the 
Night Seaſons, and emitting "other Influen- 
ces for Life and Ve getation, acrue to the 
Planets from their 8 tellits and other 4- 
pendages, then by s very plain that when. 
ever à leſſer Body (however figur d) attends 


the 


Motions of,” d revolves with a grea- 
ter, 
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J ter, that that leſſer Body is deſigt'd by its 
ic | attrafion, and Influences to produce ſome 
ſe effect, that is the Conſequence of this Arrra- 
Sion and theſe Influences. Thus it's plain, out 
+ | Moon was defign'd to raiſe our Tides, and 
e. regular Winds, to enlighten our Nights and 
i; | to diſturb the Motions of our Earth, for 
at | Purpoſes that poſſibly we may, or may ne- 
he ver, come to diſcover; and ſo the Satellit 
he of Jupiter and Saturn, were deſign'd to at- 
p- tract their Fluids, and to enlighten their 
dal Nights, or diſorder the Motions of their re- 
ace ſpective Planett; ot to produce ſome effect 
i conſequent upon Attraction, and T have ſug- 
ich! eſted before, that the Multitude of the Sa- 
ita- tellitt of theſe Planets may ſerve in their 
ſo vaſt diſtance from the Sun, to hinder their 
hat] Fluids (by frequent and various Diſturbances) 
Bo- from freezing; and to enlighren their long 
ner, N tedious Nights, and the greater number of 
ene the Satellit, of Saturn, than Jupiter, ſeems 
uch to favout this Conjecture. N. 


bw this An- 
ſinzl aus may poſſibly ſerve ſome ſuch purpoſe 
the] zs this, ſinee it moves differently from the 
nen- Body it ſelf. But all theſe are but Conje- 
ctures; and as ſuch I leave em. It's pro- 
p- bable that Earthquakes, and Yulcano's, pro- 
ted from ſome Motion and Mixture of dif- 
ferent Particles within the Body of the 
Earth; for as to a Central Globe of Fire, 
it is not eafily to be conceivd how it can 
Us ſubſiſt 
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ſubſiſt without Air or Fewel, or without 
conſuming the contiguous Parts of the Globe, 


and if it had either Air or Fewel, it muſt 


make a greater Havock, than any Hiſtory 
mentions. Beſides, that it cannot well con- 
daft with theſe, mention'd interior Orbe, with. 
out confounding their regular. Motions : All 
the . Appearances, of Nature which ſeem to 
require it, may 
ved by the Fermentation of different Steams 
and Vapours, within the Cavity of the 
Earth. Theſe Yulcano's and fiery Eruptions, 
never happen but where Sulphur and Iron 
are copiouſly found, which we are certain 
may produce Heat and Flames when duly 
mixt and fermented, any where: And it's 
obſervable that there are ſcarcely any Coun- 
try much annoyed. with Earthquakes that 
have not one of theſe fiery Vents, which 
ſhows that . theſe. Yulcano's are the neceſſary 
Conſequences, and the Tunnels, of the fer- 
menting Vapours, in the Bowels of the Earth, 
and not Chimneys. to the Central Heat: 
And this. by the way is a bountiful Con- 
trivance in Nature, to leſſen and evaporate 
theſe tumultuos Steams, which other wiſe 
might make much greater Havock, than now 
they, do. Earthquakes and Yuleano's in the 
Earth, being the fame that Thunder and 
Lightning are in the Air, and from the {ame 
Cauſes: It is likewiſe probable that its Sr79 
4 | 3 5 74 
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may be more naturally fol- 


293 
ta, are not of ſuch Gravities as a regular 
ſubſidence according to the Laws of Gra. 
vitation of Bodies, wou'd require; which 
ſhews it has not been compounded by theſe 
Laws. It's certain, that we: have freſh 
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Globe; we have from its Bgzeels, all thoſe 
Metals and Minerals, with all their varie- 
ties, which are of ſo much uſe, for the Ac- 
commodations of Life, and the ſubſervience 
of Medicine; from the depth of the Sea, 
and the Bowels of the Earth,” we have all 
our natural Salts, which do us ſo great and 
manifold. Services. If any one had but oc- 
caſion, to look over the variety, beautiful 
kigures, and Colours of Shells, Petrifa- 
ions, Ores, Minerals,” and Stones, and other 
natural Curioſities, (of Which the nobleſt, and 
1 Collection, poſſibly now extant, is to 
be ſeen, in the Poſſeſſion of the Induſtrious and 
Learned Dr. Sloan) he cou'd not but admire 
the manifold Wiſdom of the Author of Nature. 
This were à very large and copious Field, and 
wou'd afford very demonſtrative Inſtances of 
Counſel and Contrivance. But 1 have ſo many 
other things to ſuggeſt on the Head I am about, 
that I muſt content my ſelf with Generals. 

6 | U - CHAP. 
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The Proofs for the. Bag of 4 


Cod, ariſing ſtom the Contem- 
5 "gs of. We Humane Ln. 


6 XXII. | ge Nai 10 long upon 
1 che inanimate. part of this 

Her of i þ OUR now to confider the 
Animal King 9095 at zoble and manife/ 
Repreſentation of the Power and Wiſdom of the 
Author of Nature. One of . or Dez 
 Caries's Diſciples, may perhap ake to 
give {ome faint : a imperfect K xplicz 
Tion of the Celeſtial Appearance rom their 
Principles, tho how wretched deb ir accounts 

of this Matter are, we have in ſome meaſure 
| Already. ſhewn. Hot when they come to 4 
Plant, or Animal, they are perfectly at a 
loſs, they can produce nothin coherent, or 
of a piece; their Schemes EO are like 


J 


the effects of the caſual concourſe of Atoms, 
an odd inconſiſtent Mixture of things, that 
has neither Form, nor Beauty. For ev'ry 


part of thelc, 1s. ins b e to ſoap 
wiſe 


Jen 


to 


mts 
ſure 


like 


amt, 
that 
vr 
me 
viſe 


ned by the 5 Oe of its 
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vic — — ev'ry thing is ſo fitted, to its 


own proper uſe; and theſe Uſes are 10 ma- 
nifeſt and evident, that they. clearly ar 

an infinite Vi om, an an exact and exquilit ite 
Knowledge, in the Laws of a Divine Geo- 
metry and Harmony infinitely ſuperior to our 


low Figures and Numbers, that nothing is 


ſufficient for, but a "Being abſolutely 175 
fad. I ſhall here, as I did in the C- fe 
Pig v8: give ſome general Scheme, 0 
Fabrick, and Ozconony ;. and h 
my Speculations,. to the Humane 825 
ure, as being the moſt perfect, we are 
acquainted 1 and which being fully un- 
derſtood, the reſt will eaſily low, 1 ſhall 


begin with the proceſs of the de and 
the Circulation of the Blood. 


V. The Meat being ll di- 
MF by | the Trav, and foſtne by y the 


Shue, 1s Jhrag h the Gullet, by the Con- 


ſtriction of abres, chraſt into tile Sto- 
nach; where bee (wel Id a and Sree ſoft- 
Gla and the 
Liquors, taken in, by the perpetual Motion 


of the Coats of the Stomach, againſt one 


another, the Muſcles of the Midhiff and Ab- 


domen Aae in reſpiration, and poſſibly 


from oth uſes, never to be known, its 
nts are broken, and their intimate Cohefions 
diſſolvd. And by this preſſure of the ſides of 
the See Wan, the contain d Aliment, it is 
WS "thruſt 


= 
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thruſt, into the Inte fins; at its entry in- 
to Which, it is Irrigated with the Bile and 
Sweetbread-j uice, the one to ſweeten, the 
other to dilute. the Chyle, by tlie vermicu- 
lar Motion of the Inteſtins Gariling from the 
alternate Action of their Spizal and Longi- 


2 as ns” the. 10 05 of the Ph 


TT f\1 


ar 

ery... " receivin! 1 a fie ale mM pb 5 
1 7 2 50 Dus. which 1 5 this 
Cola fluid, and cours its cont taining Vel. 
Jels, which, from the "Meſenterick Gland. 
aire. in larger Channels, and paſs” directly 
into the common Rece 2 of the Chyle, 
Which. is a Baſon, form'd for it by the Union 
.of theſe Lac, and Lynphatict Veſſels; 
From thence in one Düct, it aſcends into 
the 4 borax, and about the Heart ſometimes 
diviging, it | immediate] 1 10 0 again, and 
ereepipg alons the Gullet, dafles on to 
the Jefr Sub avian Vein, ke e in one or 


tw] Mouths, it opens into” tha t Veſſel, and 
there. mixes with the Blood, tag circulates 


"with it, Which Circulation is "thus perform't, 
The Veins (in a continued Channel, as is 


reaſonaÞiy 
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n- — y to be ſuppoſed, with the Arte- 
nd J ries,) bring the Blood from the Extremi- 
he || ties of the Body, and all uniting in two 
4- | large Veſſels,” w 'w ofe ſides diverge, - from the 
he Vena Cava, Aſcendens and Deſcendens b 
27 * — two likewiſe join at their entry in- 
f 475 right Ear of the Heart, which in 
elaxation 'or Diaſtole, receives! 'the Blood 
be Fon them, and in its Conſtriction or S- 
er, frole, thruſts 1 it into the right Ventricle, which 
he is then in its ſtate of Remiſſion: Which 
in- | when contracted, drives it through the A.- 
ey teria” "Pilpionalks* into the Lungs ; whence 
In- it is receiv'd, in an uninterrupted” Channel, 
om | by the Vena " Pidlmonalis, | and is "carried into 
his | the left Auricle of the Heart, then open to 
ef- receive it; by”: whoſe Cdoſtridion, it is diſ- 
nds charged into the left Yentritle then likewiſe 
Uy | adilated, by Whole contraction it is paihgd 
1, into "the 3 which bending a little 
ion wards, ſends [ forth! the' Cervical 'and . 
Is Arteries the reſt turning down again, 
nto (| forms the deſcending. Trunk, and theſe dis 
nes || - viding inte innumeräble leſſer Channels, car- 
and ry Mie: Bloed' 0 the ſeveral parts of the 
to Body, where leaving ſome” of it's Particles 
or proper for their uſe; the reſt is ſent into 
and the Veins, which are nothing but the retur- 
ae ning. Arteries; and thus the Blood is car- 
md. ried about in a perpetual Circle, from the 
5 18 © Arteries into the Vei N and from theſe to 
bi ne : . . "thoſe, 


1 and in b —— duly. ber. 
7 Life and Health e | 
F XXXV. As it is Plains 1 605 w ar Hay 
been. ſaid, that it is o Ta Ae 
is immediately dg > ag I Oe, $i 5 
e, t 


it likewiſe, evident fro N hat it is 
only from the Blood, that all the E 
ces af living joe furniſhed, and that all the 
| Ae ae of what kind one are 55 
Now. theſe Sœcrationc, are wy le by Rn fe. of 
filtance of the Glends, 1s an 
Organ conſiſting of ſome one — 1 Turns, 


1 Folds, Convalutions and. Contextures | of. Vel- 


| als, in 4 proper Membrane, for the ſepa- 
a ef one Liquor from another. ** 
moſt conſpicuous Gland of an Animal, 
the, Syſtem, of the Gute, where the Label 
are the enfiſſary Veſſels or ſepararory Dubs: 
The lehnen is the Mewbrane that keep 
them in their natural Situation, and the Pe- 
riſtaltiak Motion, the ſeveral . Conbolut ions, 
with the Values of theſe. long hollow Chan- 
nels, are the Mechanical Anpargtus, where- 
by the Chyle is (ſeparated. from the Food, 
and carried into the common | Receptacle. 
The Teſticles when unſolded, give us ano- 
ther plain Conception, of a Gland, Where 
the Artery, after having ſent the greateſt 
part of the Blood, by man littl e opening 
Branches, into the neareſt ein, is carried 
on in a Culindrical Fi ure, through many 
= BY Foldings 
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Foldings and Plies, conveying through its in- 


gle Tube, the proper Liquor into a com- 


mon Baſon, There is, no doubt, as great 
a Nach of Structures in the Glands, as 
h texent Liquors. to be feparated are, 
for ſince the Arterial Blood is the common 
Subject, the Diverſity of the ſeparated. Li- 
quors muſt depend on the different Structures 
of theſe Strainers. Some, no doubt, are ve- 
ty, Simple, ſuch perhaps are the Glands 
of Perſpiration, where a little Tube, jetting 
out from the Extremity of an Artery where 
it degenerates into a Vein, may be ſuffi- | 
cient to carry off theſe Vapoury Steams, of 
the Blood; tho” even here, Auatomiſts have 
obſerved Art, Contrivance, and Complica- 
tion. But the ſtill more complicated, ſeem 
to conſiſt of a Membrane, forming (by the 
contexture pf Blood, Veſſels and Nerves) an 
oval or round Baſon, for receiving the ſe- 
parated Liquor, and of two or more Ducte, 
for, conveying in, and carrying out of this 
Cavity, the ſeparated Liquor, This Mem- 
brané, is as it were a Stay and Baſe, for 
the Blood Veſſels and Nerves, to keep them 
in their natural Situation; and to form the 
Cavity. Here, the Blood Veſſels are inter- 
woven into different Figures, Situations, and 
Inoſculations, according to the Neceſſity of 
the ſeparated Liquor. There are other Glands 
again, yet ſtill more complicated, but they 


are 
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ute commonly no other, than 1 Maſs of 
the” former, contain'd under one common 
involving Membrane, and having all their 
emiſſary Dutt, united in one large common 
Veſſel, which may enter into another Gland, 
as an Artery ;; and ſo a new Separation may 
be made, from the former ſeparated Liquor. 
T will not aſſert any thing poſitive about 
the Mechanicul Explication of the ſeparation 
of one Liquor from another in an Animal 
Body. All have hitherto ſeen on the Head, 
being either too general or too precarious: 
But ſomethirig + ke theſe three Conditions, 
Teems'to'enter into this Diſquiſition. 1. The 
different Diameter of tlie Orifice of theſe Se. 
eretory "Dutts; whereby Particles of a Dia. 
meter, greater than that of this Duct, are 
excluded. 2. The different Ae which 
this Duck makes, with the Trunk of the 
Artery; for it is already demonſtrated, that 
al Fluids preſs the ſides of the containing 
Veſſel, and that in a dire&ion perpendicu- 
lar to theſe ſides; and this is evident in 
the ynlſation of the Arterie, ſince it is, to 
that preſſure, this" pulſation - is owing Wage Is 
likewiſe evident that the Blood 1s urg'd 
forward by the Force of the Heart, ſo that 
the - Motion of Secretion muſt be compoun- 
ded of both theſe Motions. Now tho this 
lateral preſſure, is greater, when the YVelo- 
| ary of the longitudinal Motion is fo, yet 
it 
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it is not in the proportion of this Velocity; 
for this preſſure is always, ſomewhat even, 
when the Fluid is at reſt, and is then in 
proportion, to the Specifick, Gravity of the 
Fluid, nothing elſe being in this Fluid to 
produce this preſſure, and in a Fluid urg'd 
by a Longitudinal Direction, as the Blood 
in the Arteries, this lateral preſſure, is in 
a compound proportion of both; whence it 


is evident that if two Particles of equal 
Diameters, but of unequal ſpecifick Gravi- 


ties, arrive with che ſame Yelocity, at an 
Orifice capable of admitting either of em, 


yet they will not both paſs, becauſe their 


Motion of Direction is different: So that this 
Diverſity in the Angles, theſe Secretory Ducts 


make with the Trunk of the Artery, ſeems 


altogether neceſſary to account for the poſ- 


ſible Diverſities of ſecern'd Fluids, ev'n ad- 


mitting their Diameters, and Figures, to be 
the ſame. For it is not to be doubted, that 
the Blood is a Hetrogeneous Fluid, and con- 
tains. parts of different Specifick Gravities, 


different Coheſions, and of different Denſi- 
ties; and the ſeparated Fluid muſt be near- 


ly Homogeneous to perform the uniform Fun- 


ctions of Life. 3. The different Yelocities, 


with which the Blood arrives, at the Ori- 
Aces of theſe Secretory Ducts, for ſince the 


Secretions are made in form of a Fluid, there 


is no. poſſible Reaſon can be aſſign'd, why 
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fome Animals of the ſame Species are of 2 
foft Tooſe Texture, and Union of ſolid Parts, 
and why one part. of the Body is of a ten- 
der, looſe, eafily feparable Texture; others 
of an harder, firmer, and more cloſe Cohe- 
fion, but this different Velocity of the Blood, 
at the 1 of the ſeparatory Ducts. And 
tho* the Diverſity of the Diameters of theſe 
Ducts, is certainly that which is of grea- 
teſt Moment in this Affair of Secretion, yet 
it is impoſſible to account, for the fimila- 
rity of the ſecern'd Fluids from ſo Hetero. 
peneous a Fluid, as the Blood is, from this 
alone. For ſuppoſe, (as my _wortliy and lear. 
ned Friend Dr. Cockburn 12 0 juſtly rea- 
ſoned) the Diameter of the Particles of 
Urin, Gal and Semen, to be as 1, 2, 3. 
The Diameter of the Secretory Ducts, of 
the Kidneys, Liver and Tefticles, muſt be in 
the ſame Propartions.. Now tho' upon this 
ſuppoſition of only different Diameters, the 


Particles of Gal! and Semen cannot be ſe- 


parated in the Xidneys, yet the Particles 
of Urine and Gall may be ſeparated by the 
Excretory Ducts of the Teſticles, the Dia- 
meters of the Particles of the Fluids, being 
by Nez, leſs. than that of the Dia- 
meter of the Excretory Ducts of the Teſticles. 


So that upon this ſuppoſition of only diffe- 
rent Diameters, it is impoſſible to account, 
for the Homogeneiry or ſinilariiy of the ſe- 
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cerned Liquors :- For all the Particles of 
whatever, kind, that are leſs than the Dia- 
meter of the Secretory Duc, muſt be in- 
differently ſepatated there. Nutritibn may be 
perform'd by a Secretory Duct, ariſing from 
the terminating Artery, which carries a ſui- 
table Portion of the Blood, to every part to 
be nouriſhed, fo that ev'ry point in the 


— — rs 


* 
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Body, muſt be the terminution of a Secre- 


zory Du ; through which a proper part 
of the Blood is brought. The Blood in its 
Circulation, being carried into the Cavity of 
the Skull, in the Branches of Carotid and 


Cervical '- Arteries, theſe are divided into 


intumerable Ramifications, fo as to become 
extremely ſmall: Their laſt Extremities af- 
ter the manner now deſcribed, form a lit- 
tle Gland (all theſe little Glands together 
make the  Corcical part of the Brain) ter- 
minating in two little Veſſels, one for car- 
des; back as à Vein, the groſſer part bf 
the Blood; another as an Emiſſary Veſſel 
to each of theſe Glands, diſtributing through - 
out the whole Syſtem, the more pure, re- 
fin'd, and ſubtile part of the Blood, (as is 
ſuppos'd) which is then call'd the Animal 
Spirits, All theſe little Hniſſaries, united 
together at their Origin (the © Cortical part 
of the Brain,) make that Subſtance, which 
is called the Medullar part; being a Bun- 
dle of very ſmall, thread-like a or 

l | e 1bres, 


ke ” ; * N , REES : 
en a 3 2 E hi. AG x; r WT 
- . = — 
Philoſophical Principles 
304 ilolopy of 
2 * o Pe, CE s 1 4 * * 5 v 


Fibres, forte of which are carried through 
their proper Cavities, in the Skull, for the 
uſe of the Organ of Senſation; the reſt 
through the Cavity of the Spine, to be di- 
ſtributed at proper places, through the reſt 
of the Syſtem. It is not impoſſible but theſe 


Emiſſary Veſſels of the ſmall Gland, where- 


of the Cortical part of the Brain conſiſts, 
may contain a Liquor, and that this Li- 
quor may be the more refin'd, and ſubtile 
part of the Blood; eſpecially if we reflect 
that Nature does nothing in vain, and that 
theſe Glanus | differing ſcarcely at all from 
thoſe others, which we certainly know ſe⸗ 
parate proper Liquors, but in the length 
of their Emiſſary Veſſels (the neceſſity of 
which in the preſent Caſe is ſelf- evident) 
and that the Blood Veſſels; being ſent in 


ſuch Numbers into the Brain, and in a much 


greater proportion, than to any other part 
of like Dimenſion, and being there form'd 
into the mentioned Glandt, and theſe Gland: 
ſending. out theſe ſmall Emiſſary Veſſels, over 
the whole Sytem. It is not impoſſible I 
fay, that theſe; may carry a ſuitable Liquor. 
For 1. almoſt the whole Maſs of Blood, in 
a little time is brought to this Cortical part 
of the Brain: (The moſt) ſubtile, moſt ſpi- 
rituous, lighteſt,” and moſt moveable part of 
the | Blood, aſcending by the Carotid; and 
Cervical Arteries; the groſſer, n 
2701 ea 
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it leaſt active, deſcending toward the lower parts, 


le by reaſon of the Situation; and the grea- 
ſt ter een Gravity of theſe laſt parts of 


i- the Blood.) 2. In the Medullar part of the 
it I Brain is often found on Diſſection, à thin, 
ſe I whey- like ſubſtance, which Fire hardly thic- 
e- lens. 3. The Nerves, are equally diſtribu- 
8, ted all over the Body, are abſolutely ne- 
i- N ceſſary toward all Motion, Natural and Vo- 
le I luntary, and 4. They are the ſpecifick Or- 
@ eau of Senſibility. All which ſeem to im- 
at Iply that they are the containing Chan- 
m Fnels, of ſome Liquor; and then poſſibly this 
e- Liquor may be ſomething a kin, or Analo- 
th gens to thoſe Spirits we gather from ani- 
of mal Subſtances, by Heat in an Alembick : 
Such as are Spirits of Sal Armoniack, Hartſ⸗- 
born, raw Silk, or Humane Skulls ;, and what 
P renders this Conjecture more probable, is the 


theſe animal Spirits in the Brain, from that 
„Jof drawing thoſe others, in an Alembict by 
er ire; and the wonderful preſent Efficacy, 


I theſe laſt have on the firſt; and that both 
Or, fare equally unalterable, by Heat and inca- 
in pable of Burning. But then if we conſider 
irt Jon the other Hand, that theſe nervous Fi- 
pi- res ſerve equally, and adminiſter unto Nu- 
of trition, local Motion, and Senſation; this 
nd laſt Function ſeems intirely oppoſite to the 
nd Nature of a Fluid, neceflarily acting in the 
aſt BY e other 


not altogether diſſimilar Apparatus in forming 
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other two Functions from within to with. lit 
out; and in this laſt from without to with ER 
ih. Add to this} that this nervous FludlJ ric 
has never been diſcovered in live Animak 7. 
by the Senſes however aſſiſted: Nor it's ne ma 
ceſſity evicted, by- any cogent Experiment: fro 
and that Leuwvenboecks Experiments maks Te, 
the Fibres, or the laſt Channels of this Fluid, 
fo infinitely ſſender, ſmall, and ſpongy, th: 
cohſidering the reſiſtances from the ſides 0 
the Veſſel, in fmall tubes: It ſeems abſo- 
lutely impoſſible, any Fluid (ſuch as w 
Have any Idæadof) cou'd move with Velo 
eity to anſwer the Appearances; ſo that af 
ter all; it ſeems pretty difficult to con 
t any certain Concluſion on either ſide. Bu 
either the Fibres, contain a pretty conſiſtel 
Fluide whereof they are conſtantly full, ard 
-then the leaſt drop forced into the one Ex 
treiiity, will drive out as much at the othe! 
and that inſtantaneouſly; or theſe Fibres an 
ſolid, and not pervious and ſome infinite) 
« ſubtle Spirit pervades them, with as muo 
Facility as it wou'd the moſt pervious Tubes 
either of which Suppoſitions will accoun 


for the Appearances, in a; groſs ànd gener 
manner, which is all we can pretend 
ii ſuch conjectural Caſes. By the ; Motidl 
of the Heart, through the / Hynilgent Brat 
ches, the Blood is brought to the Kidney! 
and is there ffeed of its Serum, by 1 
191! e | itt 


err wr . of 


_ » 21035171 Religion. | der 207 


th. little vr and is receiv d into the ſmall 
it. Excrerory; Ducts of theſe Glands, to be car- 
lui ried into the Pelvis, and thence by proper 
mak Tubes into the Bladder. Much after the ſame 
nei manner, are their proper Fluids ſeparated 
ent; from the Blood in the Liver, Sweetbread, 
kes Tefticles, and the other Cong lobat and Con- 
luid, glomerate Glands of the Body, fo that it 
Mis needleſs to inſiſt on theſe. 
s d XXXVI. The Lunge are compos'd of 
abſo an infinite number of little Lobes, of dif- 
 Vall-ferent Figures, and Magnitudes, but ſo join'd 
eo as to leave but ſmall Vacuities between em. 
Each Lobe conſiſts of an infinity of- {ſmall 
co berical or oval Jerſicles, form'd by the 
— of the ſmall Branches of the Trachea; 
s chat they may be conſidered (when biowa 
auch up) as ſo mauy ſine Tubes ending in little 
hollow Spheres or dpheroids; upon the ſides 
theſſof the 7eficles, the Blood Veſſels in a fine 
s 0 Ner- work are ſpread. Now before the f- 
tus is brought to Light, theſe Ve ſi. cles lie 
mud flat upon one another, and by their preſ- 
ire upon the Blood Veſſels; hinder its pro- 
coullreſs thro' them; but as ſoon as this faerus 
enjoys the benefit of the Air, by its weight 
Jud elaflick Force, this Air Tuſhes in thro' 
Wthe Pipes of the Trachea into theſe Veſi- 
Nies, and blows em up, whereby they ſtand 
5 rect upon the Trunks of theſe little Vind- 
hee, and give. a free. pallage to the Blood 
ad through | 
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through theſe Veſſels, ſpread upon their ſides. 
And when by the weight of the Thorax, 
and the Action of the Muſcles thereof, with 
thoſe of the Abdomen, and Midrif, this ela. 
ſtick Fluid is thruſt out of the Veſicles, thro' 
the Trachea in Expiration; theſe Veficles prel- 


on, ſeparate the Globules of the Blood, which 
der Channels of the Veins; and this ſe- 


ſing againſt one another, and the elaſtick Fluid 
acting upon the ſides of them, and conſe- 
quently, on the Blood Veſſels ſpread there- 


had Room and Liberty to unite in the wi 


parat ion of theſe Globules of the Blood, from 
one to another, renders it more capable to 
circulate, in the more narrow "paſſages of thei 6a 
Capillary Veſſels, divides and ſubtiliſes the an 
groſſer parts of the Chyle, gives a Scarlet gu 


S ras ga S rar 


Colcur, Fluidity and Energy, to the groß, I no 


grumous and ſtagnated Venous Blood. But, bl 
if I be not very much miſtaken, there I th 
ſtill another uſe of this natural Function be-: ¶ N. 
Hind, and that is to form theſe elaſtick Gl. cat 
bules of which the Blood principally conſiſts I Ft 
It is Matter of Fact and Obſervation, that 
the Blood conſiſts of a 'Lymph, which is the 
common Vehicle, ſeveral Salts, Ramenta of 
a thick conſiſtence, made up; of ſmall Par. 
wicles of carneous and vegetable Fibres from 
the Food, (which is probably the unform'i 
pirt of the Chyle, and Aliment) and these 
red Globules, of which we are now "9 

S911 20 ing; 


% the other, tho 


of Religion, 


king; but ſometimes they are of different 
Colours, as White, Blew and Purple; theſe 
ay Body why diſcover with an ordinar 
Microſcope. Now it's certain, that theſe Glo- 
bules may be burſt, as in obſtructions; or 
may be all exhauſted, as in violent Hemor- 
rbages, and yet be all recovered and re- 
cruited again; wherefore it is of neceſſity, 
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that theſe Globules muſt be form'd ſomewhere 


in the Body from the Chyle. And fince it's 
certain that they are not ſolid Particles, 
both by - ocular inſpection and touch, and 
by the neceſſity they are under to change 
their Figures into oblong Spheriods, in the 
capillary Veſſels, as alſo from their Colour, 
and that Acids do actually deſtroy their Fi- 
gures, and coagulate theſe Globules ; it is 
not improbable, they may be little bubles, 
blown from the viſcid part of the Chyle, by 
the force of ſome more ſubtile Elaſtick Aura. 
Now no Place in the Body, but the Lungs, 
can ſo © conveniently afford this elaſtick 
Fluid; and this may be the reaſon ' why 
the Chyle enters into the Veins; and the 

too only, which are juſt returning imme- 
diately to the Heart, to be ſent into the 
Lungs. ' For fince in our groſs Element of 
Air, there is conſtantly lodged, a finer ela- 
flick Fluid, which is the principal Agent, 
in all the ſubtile Effects commonly aſcrib'd 
the groſſer Element can- 
23 not, 
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of the Shell of this buble, being (greats 


not, yet this finer 3 by that vaſt Force 


uſed in Expiration,” may be thruſt in thro' 


the fides of theſe Voſs cles, to the Blood Veſ- 


ſels; and ſeeing theſe Blood Glotules muſt 
be generated ſomew here, and ſince there is 
no part in the Body, this ſubtile claſtick Fluid 
can fo conveniemly be ſqueez d avith ſuf. 
ficient force, to get through the ſides 1 
the Blood Veſſels, but in the Lungs; it 
ſeems not unlikely, that theſe Globiules are 
form'd there "after this manner: The vi, 
cons part of the Cbyle> being by the ſhorteſt 
and ſafeſt courſe poflible, Degen ind the 
returning part of the Blood, is ſent from 
the right Ventricle of the Heart to the Lungs 
and is ſpread: upon the ſides of the Veſicle 
thereof, in little fine? Tubes, this fine elaſtick 


Fluid being ſqueezd, in che. Act of Expir 
tion, through a Pore, continued through the 


Veſs els of the Lunge „and the ſide of the 
Blood Veſſels, is forc'd into the tiſcous pat 
of the Chyle, which is running by in thi 
Serum, and by its perpendicular preſſun 
upon the ſides of that Cavity it forms 
produces a ſmall little buble, of a certal 
magnitude, and thickneſs of Shell, frot 


whence it has its Colour, and by the fort 


of the ſucceeding Fluid, this little ble! 
proken off from the Pore, and carried alo! 
the Arten, and the Cobeſi on of the par 
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if; of Mellen 5. 
than rw force from without, whereby, the. 
thin Serum acts upon it, it is preſery'd i in. 
its figure in all the various Motions of the... 
compound Fluid of the Blood; and if it 
happen that theſe little bubles ſhou'd be burſf, 
(as they moſt certainly are by a thouſand. 
Cauſes) when ever they come to the. Lunge, 
they are new - form'd again, whereby the cir- 


culation is rendred cobſtant and uniform. 


For ſhou'd theſe Globrles be all deſtroyed, 
there muſt of neceſſity ariſe a general Ob- 
ſtruction in all the Capillary: Arterien The 
manner of theſe Producten of the little buhles, 
in the Bloodoby the claſtick Fluid, farc'd 
through che ſides of the Veſicles, and Blood 

Veſſels in the Lunge, is ſo obvious, that 
I-fhall infiſt no ſarther e it, ſince every 
body may ſee an Inſtance of {.the ſame Na- 
ture, in mixing Oil with inegar, the Sub- 
ſtance of which Mixture, lien viewed, but 
with ae ng Micnaſoepe;, appears, to bg 
nothing! but an infinity of ſuch like, little 
bubles, formidtby the immiſſion of the Air, 
and Vinegar, into little Shells of Oil. But 
from this Principle, ſome of the deſpair'd 
of Appearances, in the Animal Oeæconomy, 
may be made eaſy; and ſome difficulties 
about the Cauſes of Diſeaſes, and the man- 
ner of the Operation of | Medicines vaniſh. 
And this makes it look the more like truth, 


Nature being fragal_in her Principles, but 


4 _ __ various 


2 — — CE — — 
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various in the Effects thence ariſing. But 
it being both foreign to my Deſign, and 
unfit for the Limits 1 eg preſcrib'd to 
my ſelf, to deduce Corollaries arifing from 
a Conje&ure only: I ſhall therefore proceed 
to repreſent ſome others of the Animal Or- 
gans and F uniions, in the belt manner ] 
am able. | 

'F XXXVII A Muſcle is a bundle of Ve- 
ſecular Threads, or of ſolid Filamente, in- 
volved in one common Membrane, one of 
whoſe Extremities is faſtned to an Immove- 
able, the other to a moveable part of the 

Body; ; which by the inflation of the Ye/icles, 
or locking and hardening of theſe Filamente, 
are brought nearer one another and ſo be- 
come the proper Organ of Motion. When 
2 Muſele by boy ling, waſhing, and clean- 
fing, 1s duly prepar'd the Texture of theſe 
Pz cular Threads, or ſolid Filaments become 
more evident aud. perſpicuous. If the laſt Fi- 
bres of Muſcles be Ve eficular; then probably 
they may not be unlike a ſtring of hollow 
Beads, and may be' originally —.— Tubes, 
fraitly ty'd together, by tranſverſe Filaments, 
ſo as *, form "theſe little Bladders; with 
which ſmall Branches of Blood Veſſels are 


ſo interwoven, as that the Mouth of a lit-' 


tle Artery, and Nerve, gapes into the Ca- 
vity of t eſe Veſicles: Both which are ſo ab- 
| ſolutely * to the Action of a Muſ- 


cle, 


. \ 


Sul © 


ſue. ; 

If Muſcular Fibrils, be Faſcular, then we 
may reaſonably ſuppoſe all the Carneous Fi- 
bres, which are neceſſarily requir'd for Mo- 
tion, to be Yeficular, after the manner I 
have now deſcribed them ; and that the 
Nervous Fibres, are Cylindrical Tubes, for 


conveying the Nervous Juices. The two 
Extremities of the Muſcle which are called 
Tendinous, were generally thought, to be 
the ends of the Carneous Fibres more cloſe- 
ly compacted, ſo as to admit but few Blood 


'eſlels or Nervous Channels. But Mr. Len- 


_— by his latter Obſervations on them, 
ems to think. them of a different Subſtance 
from, and to be diſcontinued with, the Bel. 
ly or fleſhy part of the Muſcle: If the Muſ- 
cular  Fibrils be Vaſcular (as I have faid) 


then the uſe. of their Veſcular Cells, may 
be for receiving the Arterial and Nervous 


Juices, that by their Action upon one another, 
they may be ſwell'd ſome how, ſo as to 
ſnorten the Length of every Fibril, and con- 
ſequently to bring the Extremities of the 
Muſele near one another, which is the pro- 
per Action of the Muſcle. But whether the 
ſwelling of the Veſicles be owing to an Ex- 
plaſion; to an inſtanteous Fermentation; to 
the greater Attraction of the Nervous Fluid 
; 5 on 
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on the Blood Globules, than thoſe lhave? 
— one another; or to the mere Mecha-. 
nical Action and Preflure, of the Nervous 
Juice on the arterial Blood already filling 
the Veſiculæ. Or laſtly, whether = Fibrile 
are not in themſelves ſolid, (and not Tu- 
hular Filaments, ) contracted by a ſubtile Spi- 
rit pervading their ſolid Parts, whoſe Law 
and Action, is, or is never to be determin'd, 
Iwill not take upon me tõ decide. But if 
IQconjecture right, the Nature of Life, Light, 
and Animal Motion, will be an eternal Re- 
proach, to. Mechaniſm and Humane Inven- 
tion. The ſureſt Method to arrive at any 
certainty, in ſuch intricate and obſcure Sub- 
jects, as ſome of thoſe Animal Functions are, 
is to go no further than Anatomy and Oc- 
cedar Inſpection will direct us; and ſince 
id is not as yet paſitively Demonſtrated, whe- 
ther the Animal Spirits," be à Fluid contain d 
in the Nervous and Membranous: Fibrils} as 
hollow Tubes, or if they are only a ſub- 
tile Spirit or Aura perwading theſe, as ſolid 
Filaments. Nor whetlier the laſt and ſmal- 
leſt Muſcular | Fibres be Veſfcular, or not, 
I cannot fee ſufficient materials, to found any 
juſt rein, of this Animal: be e 
Upon. 
5 XXXVIII. The Fluids of oe Body-an are 
principally. propell'd, by the Action of the 
> at and the elaſtick Force of the _ 
ol 


— 


— 


Pg 


* . 


1 DS 
EF, 


kw. 1 
gy WS 

1 9 

%s . — 


is a - Muſcle, like other Mwſcles,' conſiſting 
of ſeveral Orders of i fleſhy Fibres, of diffe- 
rent Directions, it has two little Ears and 
as many Ventriclet, which are Cavities for 
receiving or holding the Blood, as it comes 


from the ſeveral Veſſels, or is to be dri- 


ven to different Places. The Fibres of this 


Muſcle, act as thoſe of other Maſcles may 


be ſuppos d to do, for by the winding and 


| ſpiral Direction of its ſeveral; Orders of Fi- 


bres, the Cavities of the Ears and Ventri- 


cles: are leſſend on conſtring'd. And it is 


obſervable that all the Muſcular Fibres of 


the Coats of the Veſſels, act after a diffe- 


rent manner from the Nervous or Mem- 
branous Coats, the firſt: ſeem: to act by the 


aſſiſtance of ſome foreign F luid, Spirit, r 
Principle. But the Membranous Coats, meer- 


ly by their on Elaſticity, being ſtretch'd 
firſt by external Violence. Thus the ſides 


of all Membranes are bent or preſsd out- 
ward by ſome included Fluid, but reſtore 
themſelves by their own natural Elaſticity; 


whereas whenever a Coat conſiſts of Fibres 


of whatever kind, excepting thoſe for Senſa- 


tion or Nutrition, it is a ſure Indication that 


this Coat acts as a Muſcle; for Nature does 


nothing in vain, and wou'd never have di- 
ſtinguiſh'd a Coat into Fibres, but for Muſ- 


cular Action, when a continued Membra- 
. : ——— nous, 


of Keligton. 31; 
of the containing Veſſels. Now the Heart 
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910145, or Tendivious one, is more capable of 
acting by its own Elaſticity. So that the Na- 
ture of the Coats, and of their conſtituent 


Fibre, of the Channels, being known, to- 


gether with the Range and Direction of theſe 
Fibres, it — eaſy to know the manner of 
their operating up 
Coats of this Gullet are three, the outer- 
moſt Membranousm, : the ſecond fleſhy and 
Muſcular, turning obliquely from the up- 
petmoſt end of the Oeſopbagus to the Sto. 


march the third, is tendinous and muſcular, 


of white ſlender Fibre: diverſely interwoven, 
The Stomarb has four: Coats, the innermoſt 
is Carpet- like, of white ſhort” tendinous Fi- 


breu ſtanding perpendicular upon the next 


Coat, which is zeruaus and extremely fen- 
ſible; the third is fleſhy and Muſcular, of 
ſtraight and circular Fibres; the fourth Men- 
branous from the Aiko The Guts con- 
ſiſt of three Coats, the innermoſt is of the 


ſame nature with that of the innermoſt of 


the Stomath, the ſecond is of two Orders of 
Muſcular Fibres, Longitudinal and Spiral, the 
third is common and »membranows, arifing 
likewiſe from the Peritonæum. The Nerves, 
as I have (before ſaid; are a bundle of fine, 
ſmall, and ſlender Pipes, or Threads, where- 
in the Animal Spirits, or -fomething Ana- 
logous to what is called by that Name, are 
treaſur'd up- for the Expences of Motion and 


Senſa- 


upon the included Fluid. The 
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the cineritiaus part of the Brain, and are 


terminated in all the points of the Body; 


ten pair deſtend immediately through pro- 
per Holes of the Skull, and ſerve the ad- 
jacent Parts, and particularly the Organs of 
four of the Senſes; the reſt in a large bun- 
dle, are let down by the Cavity of the 


. FVertebre, and at fit P are ſent forth to 


actuate the ſeveral inferior parts of the Bo- 
dy. The Arteries have three Coats, the 
outermoſt is a ſine Web of Nerves, and Blood 


Veſſels, for the nouriſhment; of theſe other 
Coats, and for the Myſcular Action of the 


intermediate one, which is made up of ſe- 
veral ſtrata of Spiral Muſcular Fibres, accor- 
ding to the bigneſs of the Artery, The third 
is a cloſe tranſparent Membrane very ſtrong 
and compact, to keep in the Blood which 
otherwiſe upon the dilatation of the Artery, 
wou'd tear the Muſcular Fibres aſunder. The 
Veins have the ſame Coats with the Arteries, 
only the Muſcular Spiral Fibres are: thinner, 
becauſe of the leſſer force of the Blood againſt 
the fides of the diverging Veins, than thoſe 
of the converging Arteries. From this ge- 


neral account of the ſtructure of the Veſſels, 


their Actions upon the incloſed Fluid may 
be eafily underſtood, the ſhort erected Fi- 
bres ſerve for the attrition of the Aliment, 


and for ſtraitning the Cavity of the Gut- 


and 
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and Stomach: the oblique Fibres, which wake 


but few turns ſerve to propagate gently the 
included Fluid, the Longitudinal ones to move 


the Veſſel; and the included Fluid, up ot 
down in 4 direction parallel to its length, 
by encreaſing this dimenſion and thereby leſ- 


ſening the other, i. e. the tranſverſe Dia. 
meter; tlie Spiral ones by ſqueezing it trank- 


5 verſely, and ſo encreaſing it in length or 


leſſening it in | breadth, © Thus the Blood 


being puſht by the contraction of the Heart 

into the Arteries, diſtends their Coats along 

their whole length, till the force of the 

natural | Elaſticity of the Membranous.” Coat, 

be equal to thee force of this Impulſe; then 

that 9 of this Coat beginning to ad, 
at the 


ame time the nervous Juice, or Spi. 
rit is deriv'd through the Nerve, by this 


dilatation of the ſmall Arteries,” among the 


Originating Nerves in the Brain, and ſo 
brings the Muſcular Fibres into Action. And 
both theſe” Forces acting at once, propel the 


Blood in a continued Stream, through the 
uninterrupted: Channels of the Veins and Ar. 
teries. And the impulſe of the Heart, pro- 
pagated only by the Membranous Coat, is 
that which heh felt, is call'd a Kaen or 
Pulſation of the Artery. | (l 


XXXIX. All Soyſerion is perform'd by 


the immediate Action of the finer and more 
n parts of Bodies, upon the Organs of 


Sense; ; 


7 Keiigion. 7 


a I. * 


3 


* 8 comwunicated —. theſe 


ſubtile parts pf Bodies, upon the Organs fitly 
diſpoſed, is through them tranſmitted to the 
Nerves, appropriated and contriv'd for ſuch 
4 Senſe, and through them, to the Brain. 
Thus in Viſion, the Light reflected from 


the Surfaces of Boas. is tranſmitted thro? 


the Humours of the Eye, and congregated 
upon the Retina, 
was reflected from the Body, and thereby 

an Impulſe modified after a; certain manner, 
4 the Filaments of the | Optick Nerves, 
which convey this Impulſe to the Brain. In 
Hearing; the Sound after diverſe Modifica- 
tions, in its. paſſage through the Meatus 
Auditorius, ſtrikes on the tympanum, which 
moving the Bones of the Barrel, and they 


the incloſed Air of the Labyrinth, the 4. 


ditory,, Nerves there, are mov'd, after the 
fame manner they wou'd have been, had 
the common Air acted upon them, with the 
Advantage of a better qualified and gentler 
Impulſe than they cou d have had other- 
wiſe. In Smelling, Iaſting, and Touching, 


the Eßluvia and more ſubtile parts of Bo- 


dies, act immediately upon the Nerves them- 
ſelves, and they communicate this Action 
to the Brain: So that in ſome manner, all 
Senſation 18 nothing but Touc hing, ſeveral 
ways diverſified. Generation is nothing but 
vfficretion, 1 it is * all doubt, that 

all. 


\ 


in the ſame manner it 
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all Generation is from a preceding little 4ni- | t 
14 mal lodged in the Male. I have demon- Ib 
i | ſtrated the Mechanical production of Animals, Ii 
| to be impoſſible and unconceivable ; there d 
is nothing in an Animal but an infinity of Ir 
branching and winding Channels, and their II 
contain'd Fluids, and no Diſpoſition or Ar- I 
rangement of either, can produce an Animal, 10 
ſince all the parts muſt be form'd together, i. 
in order to make a complete Animalcwul ;, | tl 
for it is not in Animals, as in Houſes, or a 
other humane Performances, where the parts | tl 
1 can ſubſiſt ſeparately and be fram'd one af. 0 
= | ter another; but towards an Animal, the Ng 
| | whole integral parts at leaſt, muſt have been II 
form'd at once: Since we are very ſenſible there J it 
is not one noble Part, that an Animal can I 
be without, but with the immediate dan - 
ger of the whole Compound. And to have | © 
the Animal compleat and perfect in its kind, Ii 
there is not a ſingle Veſſel, or Organ, how I 
inconſiderable ſoever, that muſt not have th 
been compleatly formed and fitted up, all Ilie 
and ſundry, at one and the fame inſtant of 45 
time, ſince the Circulation of the Fluids, and 17 
the natural Functions of the whole, do in a 
higher or lower degree, depend on the In- 
'tegrity. and Perfection of each ſingle part. 
We Lad ſome little bubles, or Blood  Glo- 
bulet, may be form'd out of the Chyle os 


N 3 4s as 4 


710 S Religion; 


tar tie. atten. Bots. 


the Veſſels; and one kind of Liquor may 


be ſeparated from another, out of the Blood 


in the Glands, and theſe are all the Pro- 
ductions an Animal is capable of, which can 
never reach to that wonderful Number, and 
Diſpoſition of parts, an Animal confiſts of. 
Now, fince-/there is no neceſſity to think 


God Almig by is confin'd to a new Creation, 
in ev'ry: Generation of an Animal, and that 


theſe Animals themſelves are conſpicuous in 
all Male Seeds hitherto examin'd, it is plain 
that they muſt have been all ereated at; 


once; and lodg'd in the: Loyns of the Ori- 


ginal' pairs of all the racy of Animals. 
Likewiſe the Fluids, if they did not move 


in the Channels of theſe ſmall Animals) | 


wou'd corrupt and deſtroy their containing 


Veſſels. It's evident then that they muſt 


circulate after a manner proper to themſelves; 
tho doubtleſs the Velocity of their Motions 


is perfectly accommodated: to the ſmallneſs of 


their Bult, and the flenderneſs of their ſo- 
lid parts; we ſee an Image of this flow: 
and — kind of Life in Swallows, Inſecia, 
Vipers, and other Reptiles in the Winter, 
and in almoſt all younger Species of Ani- 
mals, and even in adult Animals of the ra- 
tional kind, à Nervous Diſtemper has con- 
tinued them long alive, in a kind of a Le- 
thargick Drowineſa without Food or Motion, 
= without ** 1 ol 2 ie 
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Bur ſince theſe Fluids cannot move, with- 
out ſome ſmall inſenſible Evacuntions and 
Secrotious, this Loſs muſt be repair d ſome 
Way or other. Wherefore, it is not impro- 
bable they may lurk ſomewhere in the Male, 
in ſome proper Place, till they be fit to 
be carried off in the ſoft and tender Fluid 
o& che Semen, to be afterwards lodg'd in 
the Female ; Where they are fitted with 
Accommodations, ſuited to this Degree of 
Growth and Perfection, till they arrive to 
the next Period of their Lives ; big. to beat 
the Light and the Air. We are certain that 
the Seeds of Plants are nothing but little 
Ts? ire ys form'd, with Branches and 
»folled/ug, and involy'@ in-Mem- 
9 or — with Valle proper to 
defend them in this tender Eſtate, from ex- 


ternal Injuries; that the manner of the 


Generation of 75 getables, is perfectly Aus- 
| s and ed (as far as 3 dif- 
ir Natures and': Circumſtances will per- 
mit) to this propoſed manner of the Ge- 
neration of Animals. And that Vegetation 


is only the unfolding and extending of theſe 
Branches and Leaves, by the Force of Juices 
. rais'd by Heat, in the ſlender: Tubes of the 


Plant. We know that the Eggs of Animals 
are only an Uterus for a little Animal, fur- 


niſhed with proper Food, and fenc'd from 


n ä and we know . 
that 


; P 
"of 


—UU—U—U U Um — — ß 


that all che ſeveral 
fefts and other Animals, ate nothing but tlie 


Seed, and were once all act 
Jof our firſt Pacht, aud He 
Icrowing to our preſent 


* $93 


ut” a” yo 'Effe&s of ntib ation” * nl 
plying a fit degree of Heat and Wartn 

to matte the congeal's Fluids flow, and more 
eafily "paſs. into the riourifhing | Channels « 
ine included” Animaleul; and the Heat 


F of Rengiom 


the Sun or of our Culinary Eres, when du 
ly aGufted, produce the [ſame Effects 
wich that of" the Female. We ire ſure, 


br mationt of 1 


of the” Memßranes Ided em u 
ugtentation of ok parts; 

ſeveral! ures” atid Shapes they bay on, 

are to the ſeveral ee Ren are . 

involv'd in. Nowy were thete no other Ar- 

gument, but thie Andlogy between the man- 

ner of he 'Geheration 204 Transformations 


Expanſion” of theit” rs, ! and the 8 


of theſe N. and of by tore noble Ani- 
nalt, it were ufflcient t r\wade any on: 
who cotifiders 5 fimplicity and 15 fort- 
ty of Nature in all ber forks. But ut this, 


with theſe already mentioned! make 1 highl 
probable that we ate all deriv'd” from vote 


Tg os the Loyns 


ever fine 
Eſtate. * 


F XL.” From this general view of the 
Structure of the parts, and of che manner 
how the Amimal Function, are perform d, 
ov? ry body may {ce Yo” wonderfully we are 


made, 


| 334 bude 


th 


ical Punciples 


„how wiſely our ſeveral parts are fitted 
heir ules; 55 e juſtly our Fluids are 
Hpos d. to make theſe un- 
rup tions wherein Life con- 
ſiſts 5. oF — and. yet how, ſufficient, 
| 79 0 thoſe . various. Motions, 
ca ahh n fe ORcT ble to dif: 


dh dach 496 d ,nſider hate things with- 
og re no admiration. of the m- 


1 g f 2 of, th . Architect, and 
17 J t Fretences of the 
World and Animal e much more 


| uctions Chance or juſtliug Atom:; 
fo 1 5 F A and. Adee. "ka 580 155 

nd of, een mile: 
rably blunder in the Undertakings of this 
Nature (as we may 155 9 At 1 Schemes 


of the Pro 75 up we may 
be Ahne Hong — MEN e; cou'd 


never produce ſo beautiful ſimiple and uni. 
YL Effects. 90 BY any; of a * 
Underiakers, with all their All and, cur 
MBs fakes an Inſæd or, a Plant, with 
ame F aculries. and; Qualities: that Nature 
des 3 We ſhou'd.. begin. to hearken to eim, 
But - they are ſo, far from that, that tho 


moſt exact and nice Performances of 4, 


come ſo far ſhort. of the, dead Organs, of foi: 


mals, or. the inanimate. Productions of Na- 
cr . a ee Eye may diſcover the 
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are I vaſt Difference. Wherefore of unavoidable 
Neceſlity, He that form d the Eye muſt bim- 
fel, ſee, and he that made the Ear muſt bim- 
ſelf hear, and be that endu'd Man with. Wiſ- 
dom muſt bimſelf underſtand; and he that 
dic. I contriv'd ſo . wonderfully and wiſely, and 
form d ſo juſtly and exactly, all things both 
ah bine nd animate, muſt needs Himſelf 
FCC 
and But I proceed to make ſome refle&ions up- 
the en the particular Inſtances of Counſe! and 
ore Niem in the Animal Fabricxk . 
_ S XLI. The Skin with its parts is what 
ame Noffers it ſelf firſt ; the, Scarfikin being up- 
ſe. IPermot, is compos d of ſeveral Lays of ſmall 
Sales, which cover one another more or 
1»; less, or lie thicker, according as it is thic- 
z er in one part of the Body than another; 
between 70 Scales the Excretory Ducts of 
the Miliary Glands of the true Skin open. 
Lewenhoeck reckons that about one Cuticu- 
lar Scale, 500 ſuch Ducts may lie, aud that 
Grain of Sand will cover 250 of, theſe 
ales, ſo that one grain of Sand will co. 
yer 125009 Orifices of theſe, Excratory Ducke. 
Now what 2 prodigious Number of ſuch 
F, mult there be on the Surface of the 
Jai, Pole Body]! Into ex'ry one of theſe Gland 
Na- Fa. Aten, Vein and Nerve do enter; fo that 
the le wen gueſs how, prodigious the Number 
vaſt f Org ant in an Animal Body muſt be, from 
; 4p e theſe 


W 
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thele that are viſi ble to the Eye aſſiſted with 
an 1 Microſcape. Theſe Glands ſe- 
cern the Sweat and inſenfible Perſpiration. 
And of neceſſity they muſt be many, ſince 
| Sanforiuz obſerves, that through them fifteen 
Ounces weight of a Fluid paſſes in 24 Hours, 
Next under the Scarfskin are the Papille H. 
tamidales, infinite litewiſe in Number; they 
are the Pitwn es of the Nerves of the 
Skin, and ſerve more immediately for the 
Senſe .of Feeling, to convey the Impulſe re- 
ceiv'd, along the Nerves to the Brain. About 
. the Nerves. and other Veſſels make 1: 
ne Web, all. cover'd over with a fnucous 
| Subſtance to moiſten theſe Papille Pyrani- 
and then under this the Miliary Gland: 
Hens are plac'd, protruding their Se 
cretory Ducts, to the Surface of the Scarf: 
fin. 3. upon which there are parallel 
Lines, and theſe interſected by . Wit and 
in each "idrevfeRion a , Hair | ic planted. In 
the, Summer the Skin is thinner and ſofter, 
in Winter more compa& and hard, by res- 


8 fon of the heat and old of theſe different 


Seaſons. The Scales of which the Scarfikin 
is compos d are Adelige. d to fence the Orifice 
of. the Secretory Ducts of the Miliary Glands, 
and ta hinder. Objects from making too pain- 
ful and exquiſite an Impreſlion on the Nerves, 
and to ſkreen them from external Injuries; 
* Pn it ſelf is e to wrap up the 
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_ Pyramidales. in their Places, and the 


Mila 4 being diſordered, to 


receive the Impreſſions of external 
and to be the Organ of the Senſe of Ton- 
ching and Feeling. Now what can be more 
wonderfully contriv'd than this exterior part? 
If the Papille Piramidales or the Mikary 


Glands had been few and large, then the 


Intervals had been without any Senſe of 
Feeling, and fo might have been deſtroy'd 
without our Knowledge, to the danger of 
the whole; and theſe Intervals had not 
been freed from the noxious parts, which 


are here thrown out of the Body by theſe 


Glands; but by their infinite Number, ev 15 
point and Atom of the Animal Body is 
ken care of. Dor char. which. is\ yer. maſt 
wonderful, is the apt proportioning this 
Senſe of | Feeling, to the Actions aud Im- 
ulſes of the Bodies among which we live, 
had our Senſe of Feeling been ten or 
twenty 
ſhou'd have been in perpetual Torment, ev'ry 
Hair had been a Dagger, the touch of a 
Feather, or of the Wing of a Fly, had 
made us cry 0 
to have 


and had it been as many times duller, or 
rare er than it is, our tendereſt parts 
14 had 


\ | . 
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| whole Body, to ſuſtain and to keep the 


times as exquiſite as it is, then we 


out, we ſhou'd nor have dard 
approac ch'd our Cloaths or our Bedsz - 
in ſhort, we had hv'd in perpetual Miſery; Dy 
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328 Philoſophical Punctples 
had been as inſenſible as our Hairs or Nails, 
and might have been torn away or con- 
ſum'd, without our Knowledge or Concern, 
Whereas by this nice adjuſtment of the Senſe 
of Feeling to the Impulſes and Actions of 
Bodies round us, we can live in indolence 
from the Diſturbance of the effluvia, and 
Actions of little Bodies that are neceſſarily 
in Motion; and we feel ſenſibly enough, 
to hinder us from hazarding the Ruin of 
our Fabrick. And univerfally indeed in all 
Animals whatſoever, this Senſe is adapted 
to the Circumſtances wherein they live, 
which is a notable Inſtance of Council and 
Deſian in the formation of the Parts. And 
it is worth noticing, that this Senſe of Fee- 
ling is rendred more exquiſite and ſenſible, 
or more dull and imperceptible, as it is more 
or leſs uſed; for it is highly probable, that 
the Scales which compoſe the Scarfikin, and 
guard the Organs of this Senſe: from being 
violated, do ariſe from the preſſure of tou- 
ching Bodies upon the Mouths of the Su- 
pærficial Veſſels at different times, by which 
ſome drops of a viſcid Fluid is forc'd out, 
which there drying and hardning, become 
a ſmall Scale; and therefore the oftner the 
Mouths of theſe Veſſels are preſs'd upon, 
or the oftner we uſe the Orgas of Touching, 
the more of theſe Scales are form'd, and 
the Skin becomes the thicker, and ſo a cal 
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Mankind, that they wou'd certainly 
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And conſequently; 
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the more moderately we uſe the Pleaſures 


of Senſe the more lively and ſenſible they 
are, and the more immoderately we uſe 


theſe Pleaſures,” the leſs they are fo; which 


is a wonderful | wiſe Contrivanee of the 
Author of Nature; for were it other- 
wiſe, fo diſtradted 1s the moſt part of 
deſtroy 
themſelves, ſince we ſee where there 18 
both Sin and preſent Puniſhment, they are 
1. kept from Exceſſes that way. 
XLII. 
derful yet ſimple ſtructure of the” Muſcles 
I have little more to add upon that he fea 
For... tho? 'ev'ry ſingle Muſcle, of which 
there: are about 446 in a Humane Body, 
either in its gure, Situation or Inſertion, 
has ſomething that ſpeaks Deſign 
cls. 
to ſhew this, and to inſtance in all 
the Particulars, were to tranſcribe it, or to 
write a whole Syſtem of Myologie, I ſhall 
refer my Reader for his full Setisf tion 
are Affair, to that learned and ſurpri- 
Book De motit- Animalium, and ſhall 
= ſuggeſt a few Inſtances. 1. Then the 
manner of the Diſpoſition of the Muſcles 
of the Fingers. and Toes, is admitable. 
We: ex chat — ules of” TE theſe 
| Fro R III © Muſvles 


Having already ſhewn the on 


and Coun- 
yet ſeeing Borelli has written a whole 


* 
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We. were to be ſtrong and large, "that 
that: ch . wight  be- ſufficient for the vari- 
| forceable Motions of theſe Organs; 
he, they been ſituated near or about 
theſe Parts, be wou'd have altogether di- 


ſturb'd their Motions, | and made theſe Pla- 
dees ſoft and ſpongy, and «conſequently un- 


graſping and going: And to avoid 
f this, the Infinite wiſe Author of Nature, 
has plac'd them at a conſiderahle diſtance 
from theſe Organt ; and that en there, they 
might not in bending the Arm or Leg, ri 
up and fill thoſe — with their Bodies 
ox Tendont, he has tyd them to the Bones 
by Annular Ligamentt:; and alſo that one 
— might not be 2 in its Courſe 


by another, he has ſlit: forme, that others 


might paſs through them undiſturb'd. This 
is ſuch a wonderful Inſtance of Wiſdom 
and Deſign, that none can paſs it over with- 
cut Admiratian. . It is very obſervable 
chat in Aigſeular Motion the Expenſe of 


Animal Spirits, is not in Proportion to the 


Labour the Animal is at. Mr. Bernoulli in 
that curious Meditation about Muſcular Mo- 
tion, printed in the Acta Lipfie. 1694, has 

_ demonſtrated (for whatever be in his The- 


ory, ot there is certainty enough in his 


general Conſtruction of a Muſcle, to bear 
out this Obſervation) that the Expenſes of 


Animal Spirits, are in a much leſs Propor- 


tion, 


=” or Religion, - = 7108 
tion, — = elevated Weights; hy _- 
poſing the Animal Spirits expended, = 
as 8, then a Weight four times as — .. - 

as when they are but as 5, may be lifted. - || 
So that when the Animal S 25 are — 15 

FN the oaks, | ind by em 

ps 1 as 1 to S like of the 

other Proport ions of the Ani Spirits e 

cially the Difference becomes moſt {nfible 

between theſe Animal Spirits and the ſuſtain'd | 

Weights, 1 theſe "Sp its are expanded 

in greateſt Quantities. Now what a won- 

derful wiſe Tontrivance. and Compendium of 

Nature is this? Here in great Labour, the 

Animal Spirit: which are the Life of the 

Blood, which. is it ſelf the Life of the. Ani- 

mal, are ſav'd as much as is poſſible; fo 

that a Man who is obliged to hard La- 
dbour, is not reducd to the neceſſity of ha- 
ving twire or four times as much Viguals, 

as one that is under no neceſſity to Work. 

We all know that the Spirits are the moſt 

precious things in all the Animal Body, by 

which we move, and our Blood circulates, 
i, e. we live; by which all the Pleaſures 
of Life are reliſhed, and all - Senſation per- 
form d, by which we have that Livelineſs 
and Agility y, that Chearfulneſs and Tran- 
quility, that -aQuates all our Enjoyments 

and without which, we are languid, and 

dull, unadtive, and thoughtleſs, Now this 
a. 5 ſo 
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7 neceſſary and uſeful a Subſtance, was to 
be fav'd by all means of Li and agree- 
| _ to the neceſlities 0 


's RR. » # 


i wide deen hit 61's be aooilled. 3. What 
a ſtrange variety of Motions are our Or- 
pans capable of? There is no poſſible one, 
that might be uſeful to us that we want, 


and how wonderfully is the whole Macbin 


adjuſted > For our erect Motion, the Center 
of Gravity is ſo diſpos'd, as to fall, by a 
Line drawn from it to the Center of the 
Eurtb, always in ſome part of the paralle- 
logram form'd by the outer fides of our Feet, 
and two Lines drawn by our Toes and 


Heels, by which means we are kept from 


| tumbling *: And if at any time we chance 


to throw this Line without that Space, and 


ſo be in hazard of falling, our Arms, and 
the various Motions of our Head, and Breaſt, 


immediately bring it back within that Space. : 


Thoſe” Animals that are defign'd for flying 
or ſwimming on the Surface of the Wa- 
ter, have all cheir ſtrongeſt Myſcles upon 
their Breaſts, whereby they are kept in be 
firteſt Poſture 'for ht ere? th or flying, the 
Center of Gravity being ſo AiſpoſeI as they 
are thereby enabled very eaſily, to keep their 
Heads above Water. And in thoſe Animals 
that live within the Surface of the * * 

there 
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there is a Bladder fill'd with 5 Air, 7 which: 
has; a. Duct open to the outward Air on 
the Surface of the Water, whoſe Oriſice is 
endowꝰ'd with a Muſcular Sphinfer, by which! 
they let out and mke in the Air, to ren“ 
der them Specifically, lighter or heavier, than! 
the Fluid they {wim in, and ſo ſink or: 
emerge as their, Occaſions prompt them, er 
as they | paſs to a Speciſical liglter or Hens: 
vier Element; for chy taking in more Hir, 
they become T _— ighter than they Were, 
and ſo neceſſarily; emerge and by letting 
out ſome, they:; become. heavier, and ſo link. 
And it has been dbſerved' that Fiſhes Rave | 
got up to the Surfaee of the Water meerly 
to, change and alter the Speciſieb Gravity of 
this Air. And this Bladder is commonly 
full of. Air, which is under ſome Degree: 
of Condenſation, from the preſſure of the 
Muſcular ſides thereof; ſuch to wit, as ren- 
ders them in an Aguilibrium without any: 
Pain, with that kind of Fluid they live 
moſt in; and they commonly alter their Ægui- 
librium, by the Compreſſion ar: Expanſion 
of this Bladder, which being cut out, the 
Fiſh; ever after, either ſwims on the Sur: 
ace or ſinks to the Bottom. Birds and Fowis 
that ſleep, reſting on one Foot to gaſe the: 
other, maturally lay their Heads under their 
Wings, that ſo: the Center of the. Grauit 
ef their whole Body, may fall 1 
TEEN” they 


1 
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1 by the Grun of their 
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they ſtand -on; and _ Animal be preſorv's 


from overturning ; thoſe Fowls" that 
er a Branches of Trees, 
ine a little backwards, that their Claws 


Muſcular Contraction, may graſp the Branc 
more ſtrongly: Theſe are wonderful Inſtan- 
ces of Divine. Viſdum and Providence ; but 
thoſe who pltaſe to conſult that noble Work 
of Borelli's, will find to their Satisfaction, 
a thouſand ſuch Inſtances, oy to this 
Head alone of Mwſewlay Motion. 
FER 
47 er ver 
ones, after the — of che Ml; 5 they 
ate noutiſhed by Blood Veſſels" Which enter 
their — ſeveral Places, which up- 
on the compleat Growth of theſe Bonet, are 
ſo ſtraightned as to admit only What is ſuf- 
ficient to repair their Decays. * All the con- 
ſiderably thick Bones are either hollow or 
ſpongious, and both forts contain an . olea- 


Subſtance, preferv'd in little Feficles, 


ginous 

which by the Heat of the Body, is exhal'd 
through the porous Subſtance of theſe Bones, 
to ſupple and anoint their Fires, that they 
dry not, and thereby grow brittle. All 


the Bones are cover'd with a very ſenſible 


Membrane call's the Perioſteum, each large 
Bone, is confiderably bigger at the Extre- 
| mities than at the 8 and that for ve- 


ry 


Body, without any 


ing disjointed upon 


of the Shoulder and 


| te 
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2 — Ends and Purpoſes: For 1. There- 
y. the Articulariont are made ſtronger, for 
ra they been leſſer or equal to the mid» 
dle, our Limbs had been in hazard of be- 
ev'ry Occaſiun. And 
2, By the largeneſs of theſe Tuberolec, it comes 
8 paſs, that in all the Revolution of the 
joint. The Tendon is kept at the ſame di- 
ſtance of the Semilliameter of the Tubercls: 
from the Center — i. e. the Center 
of Motion; w in the Arciculations- 
ee eſpectally,; the Arm 
and Leg, is capable of moving round, more 
than a Semicirele which by no other Con- 
trivance- poſſible, but this 'cou'd be obtain'd.. 
There are ; ſeveral and various manners of 
Aticulatianr of the Boner into one another, 
wonderfully fitted for the Motions of the 
ſeveral Members, one is like Bal and Soctet, 
by which the Bone can move cqually any 
way; as the Tbigb- Bone with the chu; 
others are by way of Charnal, as the Bah 
— with the Uh; a third are only tyd 
imervening Cartilages, as the 
— ti Back. Now all theſe dif-: 
ferent - Articulation ate from the Neceſſity; 


of the Situation, or Motion of theſe Bones. 


The | Bones in order to be the moſt con- 
venient that might bg, ought to have been 
as light, as was reconcileable with a ſuffi- 


dent dn of — that the Iuſtru- 


ments 


— 
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ments of Motion, might not require too: 
great an Expenſe of Sparte to move them, 

aid that the mechanical: Mac hin might not 
become a Burthen to themſelves; now the 


wiſe. Aut bor of Nature, has wonderfully pro- 


vided for this, for he has made em light, 
by evacuating their middle Subſtance, and 
yet they are ſtronger by very far, chan if 

they had compos d one ſolid Cylinder; for 
Galileo has demonſtrated, that of two Bones 


of equal lengths, and of equal Number of 


Fibrer; the Strength of the one is the 
Strength of the —— as their Diameter 
are; ſo that a hollow Bone of à double 
Diameter, to à eloſe one of the ſame Num- 


ber af Fibres ;/15128 2 to 1, or the" firſt is 


twice as ſtrong as the ſecond! . This is moſt: 
conſpicuous in thoſe Animalt that are form'd- 
to flyz it is wonderful, how: light and yet 
how, ſtrong, the Quilis of their [Feathers 
and their Bones are, and this wonderful wiſe” 
End, cou'd nd other ways be obtainꝰd but by 
this Contrivance. Barell hath ſheun that 
theſe Bones are ſo many Vettes, of which 
he Center of the Articulation is the Fulcrum, 


— Tendons are the Roper by which the 


Vue Motivæ of the Muſcles elevate, and 
move any weight, or overcome any Reſi- 
ſtence. There is ad wenderful, and exactly 
nice Geometry uled by Nature in the Figure, 
8 r and Mot ions rs 
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Pillars of the Body, and of their Cover the 
Muſcles; it were alone a ſufficient Work, to 
ſhew all the Neceſſities, the wiſe Contrivances, 
and prudent adaptions of theſe admirable Ma- 
thines for the benefit of the whole. I ſhall 
Inſtance only in two or three Particulars, and 
then proceed. 1. Then, what can be more 


- wonderfully contriv'd than the Back- bons, 


had it been all of one entire Bone, without 
Articulations, we cou'd not have ſtoop'd. or 
turn d, but have gone forward like a Poſt or 
Pillar; had it been compos'd of a few Bones 
only, then the Articulations of theſe Bones 


in bending our Backs, muſt have made a large 


Angle upon their innermoſt edges, and ſo the 
Sinal Marrow, which ſends Nerves to all the 
Inferior parts of the Body, had been in ha- 
zard of being bruis'd at every ſtooping; and 
conſequently all the inferior Parts, had been 
in perpetual hazard of being depriv'd of the In- 
ſtruments of their Motions; beſides that the 
whole wou'd not have been pliable, for the 
various Poſtures we have occaſion to put our 
ſelves in. If it had conſiſted of various Bones 
without intervening Catilages, we ſhou'd have 
had no more Benefit by it, than-if it had been 
entire without Articulations, or had theſe Arti- 
culations been after the manner of ſome others 
of the Bones, we had not been capable of theſe 
Varieties of Motions that we now are, if each 


Fertebra had had its own proper Cartilage, the 
% a... 


Articu. 
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Articulations might have been eafily disjointed. | , 
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"reaſon why in Inſpiration, the Ribs ſhou'd 
have mov'd upwards and forwards, than back- 


the Thorax proceeds, which cou'd not dilate 
| "were there no Tranſverſe Proceſſes, or the 
_ "otherwiſe diſpos'd. Now can there be a more 

© manifeſt Inſtance of Council and Contrivance 


, 


We 


— 


So that we fee, the Contrivance of this Hulk |} ; 
as It were, of the Body is the beſt that can 4 


be imagin'd'; for by theſe many and ſmall 4r- || | 
Ticulations upon ſomewhat plain and ſmooth} n 
' Surfaces, ty'd by a common Cartilage, the I 3 


Back, for the Security of that Medullary Sub- f 
ſtance, that runs down its Cavity, is bent af. fc 


ter the manner of the Catenarian Curve, by I ff 


which it obtains that Curvature, that is ſafeſt 4 


for the ineluded Marrow, and brings the grea- © 
teſt degree of firmneſs; the oblique Proceſſes I h. 


of each Superior and Inferior Vertebra, keeping I 21 
the middle, from being thruſt backwards or j, 


_. forwards, to hurt the Spinal. Marrow. Be- tt 


fides, had not the Tranſverſe Proceſſes been I je 
'fo plac'd as they are, to keep the intermediate I fit 


_ Pertebra from being thruſt backward or for- fh 


ward, then there wou'd have been no more ;;, 


wards. But as they are now contriv'd, theſe 
Proceſſes force the Ribs to move upwards, and 
ſo lift up the Sternum, whence the dilatation o 


than this. Certainly, if infinite Wiſdom werd 3 
ſuppos d to have fram'd this part, it cou'd noſ qu 
4 have given a more pregnant Indication thereol 10 


2 


\ 
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2. As I have obſerv'd before, ſome Bones are 
articulated after the manner of Ball and Soc bet, 
as the Humerus with the Scapula, and that for 
this wiſe End, that the Arm might have all 
manner of poſſible Motions ; but the Vina 
and Cubitus is join'd by way of Charnal, that 
this Articulation might be the more ſtrong, 
for had it been after the former manner, we 
ſhou'd have had no Benefit thereby, for that 
Articulation of the Shoulder, takes off the Ne- 
ceſlity of another ſuch here ; the Hand by it, 
having all the Motions, that it cou'd have by 
another of the ſame kind, in this other Articu- 
lation ; and we ſhou'd have loſt the Benefit of 
the greater Strength in this Joint. Thus we 
ſee, Nature in theſe Motions looſes no Bene- 
fit in the ſeveral Parts, that can conſiſt with 
the good of the whole. 3. Becauſe the Tuber- 
cles of the Bones of the Fingers and Toes, cou'd 
not be conveniently ſo large in Proportion to 
the middle of theſe Bones as they are in others, 
becauſe thereby in graſping or ſqueezing, theſe 
ints of the Fingers which are at the Articu- 
ations, cou'd only come into contact with the 
Body ſqueez'd, and fo the Action cou'd not be 
4 55 ; and by this ſmalneſs of theſe Tiber- 
tles, there was a hazard of bringing the dire- 


| YI 


J. tion of the Action of the: Tendons of thoſe 


Muſcles, which contract the Finger and Toes, 
quite through, or very near the Center of Mo- 


on, whereby this Action wou't have been 


2 2 quite, 


-F 
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quite, or almoſt deſtroy'd. Now to prevent 
this Inconvenience, the Oz Seſamoidee (call'd 
ſo from their Reſemblance to the Grains of Se- 
ſamum) are plac'd at the Articulations of theſe 
. Bones, to ſerve as ſo man y Pullizs, about 
which the Tendons paſs, at ſome diſtance from 
the Center of the Articulation, whereby the 
direction of the Motion of theſe Tendons, 
are remov'd always at the fame diftance 
from the Center of Motion, of the Articula- 
tion. The ſame Artifice is us'd in the Knee, 
dy means of the Patella; theſe are wiſe and 
noble Ends, which the Wit of Men cou'd not 
have thought of, had they not obſerv'd them. 

S ALIV., How wonderfully is the Brain 
contriv'd, how carefully and ſtrongly is that 
principal Organ of the Body, fenc'd from ex- 


and two very cloſe and compact Membranes? 
What an infinite Multitude of Glands, are in 
the Cortical part, and of beginning Nerves in 
= the Medullar Part, a Hundred of which do 
| _ not exceed one ſingle Hair? How commodiouſ- 
= ly- are the Nerves, that ſerve for four of the 
Senſes, and all the parts of the Superior Re- 
gion, ſent out the ſhorteſt” and ſafeſt ways 
through proper Hoſes in the Head? And thoſe 
that ſerve the Inferior Regions of the Body, 
carry d down in a Bony Channel. And it is've- 

ry remarkable, that the Veins do not paſs out, 

at the fame Holes the Arteries enter; yo if 
F 5 they 


- = ternal Injuries, by a thick Wall of hard Bone, 


2. 
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they did, then upon any violent Motion of the 
Blood, or any greater Quantity thereof than 
ordinary, lodg'd in the Arteries, their dilata- 
tion and pulſation wou'd compreſs the Vein: 
againſt the bony fides of their Paſſage, and ſo 
oecafion a ſtagnation and extravaſation of the 


| Blood in the Brain, to the deſtruction of the 


whole Machin ; which by theſe different En- 
teries and Exits of theſe Veſſels is prevented. 
Theſe Veins alſo do not run along by the ſides 
of the Arteries in the Brain, as they do thro? 
all the reſt of the Body, which is alſo another 
wiſe Contrivance of Nature; for the Arteries 
here, were by their dilatation to preſs out their 
Juice or Spirit from the Nerves, into the Muſcles 
of invohentary Motion, which wou'd have been 
hindred if the Yeins had always gone along 
with the Arteries ;, for theſe Veins wou'd have 
receiv'd the impulſe of the Arteries, and there- 
by in ſome Meaſure kept it from the Nerves. 
Next how ſtrongly is. the Heart built, and 
with what a force does it ſqueeze out the Blood 


into the Arteries ;, Borell: reckons it equal to 


the force of 3000 Pound Weight, and that 350 

Pound Weight of Blood, paſſes through. the _ 
Heart ev'ry Hour. How variouſly and effe- 
Rally for its end, are its muſcular Fibres ar- 

rang'd, and with what Judgment are its Co- 
lumns and Furrows diſpos d, for the cloſer 
Contraction of its Yentricles | its point is turn'd 
a little toward the left fide, for the more eaſy 
VVV dſcent 
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aſcent of the refluent Blood in the Cava, for 
thereby like a reclining inverted Sipbon, the 
left Auricle becomes lower than the right. All 
the Auricles and Yentricles have Valves, where- 
by the Blood has a paſſage in its true courſe 
forward, but is hindred from returning the 
Tame way; which wou'd frequently happen, 
upon the equal preſſure of the Blood on all 
Hands, and the Refiſtance of the ſides of the 
| Veſſels, to the Ruin of the Animal; which 

Inconvenience' is entirely prevented, "by this 
prudentContriyance and Situation of the Valve, 
And evn the Figure of the Valves themſelves, 
in the ſeveral different Places, is for wiſe Ends 
and Purpoſes, But that which is moſt won- 
derful in this Affair, is the different Structure 


of the Heart in the Fetus, from that of the 


ſame in adult Perſons. In the Heart of the 
Fetus, juſt oppoſite to the Mouth of the Ca- 
va aſcendens, there is a Hole from the Cava, 
that opens into the Vena Pulmonalis, and 18 
call'd the Foramen Ovale; there is likewiſe a 


_ Paſſage, which runs from the Trunk of the 


Aorta, to the Trunk of Arteris Pulmonalis 
a Now the Blood which is receiv'd by the Pla- 
centa from the Mother, is by the umbilical 
Veins carried into the Porta, from whieh it is 
ent to the Cava, by a Canal which goes {trait 

from the Trunk af the one, to the Trunk of the 

other, by the Cava it is "thrown through the 

* Ovale, into the FENG Pulmonalis, which 
8 | „ carries 


* 
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carries it to the left Ventriels of the Heart, by 
which it is ſqueez d into the Aorta, to be diſ- 
pers d over the Body. The Blood that comes 
from the ſuperior Parts of the Body, is diver- 
ted by the Iſthmus of the Cava from the fora-. 
men Ovale, and falls into the right Ventricle, 
which throws it into the Arteria Pulmonalis, 
from whence by the communicating Canal, it 

is immediately carried into the Aorta; ſo that 
the Blood that comes from the Cave aſcendenn, 
paſſes only through the right Ventricle, whilſt 
that which comes from the Deſcendens, paſſes 
only through the left Ventricle. The reaſon 
of which Paſſages, is becauſe the Blood in the 
Fztus cou'd not go thro' the Lungs, their Ve- 
ficles by their compreſſure upon the Blood 
Veſſels, obſtructing that Courſe; neither in- 
deed, did the Blood need to paſs through the 
Lungs, the Fætus being nouriſhed from the 
Mother, whoſe Fluids had already receiv'd, all 
the Advantages that it cou'd reap from the Air, 
in her Lungs; but when it comes into the Air, 
and is no longer nouriſhed from the Blood of 


the Mother, this preſſure is taken off from the 


Blood Veſſels, by the diſtenſion of the Lungs, 
after the manner already explain'd. And fo 
finding a free Paſſage through the Lwungs, it 
runs no more by the communicating: Canal: 
And ſo that dries up; and by the Current in 
the Pulmonary Vein, the Valve of the foramen 


Ovale is ſhut ſo, that the Blood can no more 
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paſs that way from the Cave. Now how 
wiſely are theſe different Channels for the 
Blood contriv*d; for the different neceſſities of 
ow Feb,” before and after its Birth! This is 

| * — Indication of fore-knowledge, and 
uch am one as nothing but Omniſcience, is ſuf- 
ficient for- And this is certainly one of the 
moſt convineing Proofs of Deſign and Counſel, 


that can poſſibly be wiſh'd for; for to provide 


for an Event, that in the natural Caurſe of 
things, muſt happen a long time after, is an 
infallible evidence, that the thing was fore- 
ſiten, and the Proviſion deſign'd, by ſome in- 
1 relligent Being. But this is not the only In- 
ſtance of a Precaution; for it's evident, all the 
ſeveral Steps of the Grouth and Vegetation. 
both of Animals and Plants, have been foreſeen, 
and fore · deſign d, by the wiſe Aurhor of Na. 
rure ; ſeeing, different Proviſions are made, 
and different Circumſtances e for theſe 
various Periods of their Live.. 
S XLV. What a noble piece off Goometry 


is manifeſted in the Fabrieł of the Eye, fand 


the manner of Vifon! Without this e 

Animalr -cou'd not provide themſelves With 
Food, nor be forewarmd of approaching Dan- 
ger, and conſequently, "6014 not guard againſt 
it; without the Benéfit of Lxbi, che animated 
part of this Syſtem, wo d be but ſo many up- 
pete, toſsd up and down by Chance and For- 

fue, wirhout Houſe or Habitation, and de- 
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priwd of all — pleaſures and Gn of 


Life, What a miſerable State wou'd it be, to 
be confind to perpetual Darkneſs, and never 


to behold the chearful Light? The Miſery of 


ſuch a Life is beyond Expreſſion and Conce- 


ption: And on the other Hand, what can be 
more amazing, than that the Particles of Mat- 
ter ſhou'd be ſo fram'd, as by their means to 
ſhew us the Shapes, Poſitions, Diſtances, Mo- 
tions, yea and Colours of remote Bodies? How 
wonderfully muſt the ſeveral Coats and Hu- 
mours of this little Ball be diſpos'd, to tranſ- 
mit through them that fine, and ſubtile Fluid, 

which is emitted from luminous Bodies, and re- 
flected from the Surfaces of Opake ones; and 


united on the bottom of the Eye. Theſe — 


are not only contriv'd and fram'd with ſo great 
Wiſdom and Skill, as not to admit of a better; 
but to any one who attentively conſiders them, 
they ſeem of ſuch a Nature as ſcarcely to al- 
low any other Method, for it ſeems impoſſible 
that Lig be ſhou'd repreſent Objects to us, at ſo 
vaſt a diſtance, hut by the tranſmiſſion of ſome 


fine: Fluid, from the Object upon the Eye. 
And it ſeems impoſſible that any other Compo- 


ſition of the He, ſhou'd be equally fitted for 
that end. The Globe of the He is ſpherical ʒ 
it is compos'd of fix Coats, and three — 
the firſt Coat is call'd the Conjunctiva, and 
makes the White of the Eye. The ſecond Scle- 
| Fries it is eien hard, and ſmooth, - uo 
t — — : behind, 


— 
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5 behind, but Tranſp arent before; where 1 
makes the third Com call'd the Cornea, from 
its Reſemblance to a piece of Tranſparent Horn, 


it has a greater convexity, than the reſt of the 
Globe of the Eye, conſiſts of ſeveral Lamine, 
which are nouriſh'd by fo ſmall Blood Veſſels, 


as to obſtru& very little of the Light. It is 
of an exquiſite Senſe, that upon any touch, 


the Tears might be ſqueez zd 995 the Lachry- 


mal Glands, to waſh and clean it. The fourth 


Coat is the Choroides, it lies under the Sclero- 
zica, it bath little Glands which ſeparate a 


' black Liquor, which Tin&ures the internal 


fide thereof (which is otherwiſe of a whitiſh 
Colour) for hindring the refle&ed Light from 
diſturbing the Pictures of Objects; this Coat 
has a Hole before, which it called the Pupilla, 


for admitting the Light. The fifth is the 


Uvea, which is nothing but the Circum- 
ference of the Pupilla; * is compos'd of circu- 
lar and ſtraight Fibres, to contract or dilate, 
according to the ſtrength or weakneſs of the 


Light, for when the Light is too ſtrong, the 


circular Fibres contract the Pupilla, that their 


Force hurt not the Eye; and when it is weak, 


the' ſtraight Fibres dilate it, to let in more 
| Rays, for the more diftin& Viſion. + On the 
inſide of the Uvea from its Circumference 
which joins the Choroides, riſes the Ligamen- 
tum Ciliare, by which the forepart of the Hye 
is preſs d outward, and the Keting backward, 


or 
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or the 2 of the Eye lengthned, at the ap- 

proach, of too near Objects. The fixth Coat 
is the Retina, which covers like a Net the bot- 
tom of the He, it is only a fine expanſion, of 

the Fibres of the Oprick Nerve; upon this 
Coat, the Pictures of Objects are fram'd. The 
firſt Humour is calPd the Aqueous, it lies im- 


mediately under the Cornea, it is thin and li- 


quid, and of a ſpirituous Nature, inſomuch 
that it will not freeze in the greateſt Froſt. The 

ſecond is the Chryſtalline, next the Amueous; it 
is convex on both ſides, and reſembles a dou- 
ble convex Lens; it is covered with a fine Coat, 
calbd Aranea. The third is the glaſſy Hu- 
mour, it is thicker than the Aqueous, and thin- 
ner than the Chryſtalline, it gives a Spherical 
Figure to the Eye, upon its back part, is the 
Retina ſpread, which it keepeth at a diſtance 
from the Chry/talline Humour, requiſite to re- 
ceive the diſtinct impreſſion of Objects. The 
Optick Nerves are inſerted in the inſide of the 
Optick Axes, whereby the middle point of eve. 
ry Object is diſtinctly ſeen, for the Center of 


the Inſertion of the Oprick Nerve is inſenſible, 


as Monſieur Mariotte has ſhewn by Experi- 
ment. And conſequently, had the Center of 
the Optick Nerves coincided, with _ of the - 
Retina, the middle point of any Object, had 

been inviſible bur by this lateral inen of 
theſe: Nerves, he point of the Object which 


the 
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the other; for it it impoſſible, that the Rays | T 

* ſhou'd fall on the infide of both Eyes at the ſame of 
time. The light which comes from the ſeve- to 
ral points of Objects, is ſo refracted (by the o 

_ » Cornea and Chryſtalline Humour principally) as in 
to meet again upon the Retina, and there to th 
paint in the ſame Order and Proportion, with | of 
the Object, the Image thereof, (as is evident to 
by taking off that part of the Dura Mater, th 
which covers the backſide of the Retina, from P. 
the ye of any dead Animal, and then placing St 

the Eye in a fit Hole, of a dark ned Room; for ke 
looking then upon the back part of the Retina, Ci 
we ſhall ſee through it, the Pictures of exter- pr 
nal Objects painted upon its inſide) and theſe N 
Pictures propagated by Motion, along the Op- In 
trick Nerves, are the Cauſe of Viſion. Now & 

| what can be more admirable than this ſtructure it 
of the He; ev'ry part contributing ſomething ti 
toward its Perfection. It is ſituated in the ti 
Head, the moſt eminent part of the Body, 4 
next to the moſt noble and vital Organ, in the be 
whole Compoſition: Either in the fore part, w 
or the ſides, according to the neceſſary occaſions ar 
of the Animal: In Man it takes in but a Hemi- cc 
ſphere of Viſion, in Birds almoſt a whole Sphere, th 
and in ſome timerous Animals, as Hares and is 
Conies, their Eyes being ſo protuberant, and to 

| placed ſo far backwards on the ſides of their ſe 
Heads, they. muſt ſee a whole Sphere quite m 
round, 8 the leaſt Motion of ele Of th 
on | Nane 
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The Cornea is more convex than any other part 


of the Eye, by which all the Rays are gathered, 
to paſs through the Pupilla, and few of em 


loſt on the Dea. The Aqueous Humour be- 
ing thin, eaſily changes its Figure, either when 


the Ligamentum Ciliare contracts, or both the 


oblique Muſcles protrude, the Bulb of the He, 
to render it oblong, when Objects are too near; 
the Fibres of the Uvea contract or dilate the 
Pupilla, according to the Degrees of the 
Strength of the Light. The glaſſy Humour 
keeps the Retina at a due diſtance from the 
Cbryſtallin, the Images are painted upon a Skin, 
produc'd by the Expanſion of the fs won 
Nerves, for the more eaſy conveyance of the 
Impreſſion to the Brain. The Choroides is tin- 
&ur'd black, that the Rays that paſs through 
it may not be reflected back again upon the Re- 
tina, and ſo confound the Object. The Op- 
tick Nerves are inſerted on the infide of the 
Axes of the ye, that the whole Object may 


be diſtinctly view'd; the Hairs of the Hyebromt, 


with thoſe on the Helide defend it from filth 
and light. Bodies that ſwim in the Air; the 
continual Motion of Eyelids, moĩſten and {weep 
the Cornta, elſe it would dry or grow dirty; it 


is ſunk in a Hole, wall'd with a ſtrong Bone, 


to keep it from more powerful Injuries. The 
ſeveral refractive Virtues of the Coats and Hu- 
 mours,” ſerve to correct the Errors ariſing from 


dhe different Refrangibilities of the Rays of 


Light. 
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Light. Our Eyes are double, to ſecure both 
ſides from Danger, becauſe if the Objects were 
near, however one Eye were plac'd, we cou d 
not diſtinctly perceive them that ſhou'd be ſi- 
tuated towards the ſides of our Body, and ſo 
cou'd not guard our ſelves from the Dangers, 
thence ariſing. Beſides, we cou'd not diſtin- 
guiſh the diſtance of Objects by one Eye, for 
our two Eyes are like two different Stations in 
Longimetry, by the aſſiſtance of which, the di- 
ſtance between two Objects is meaſured. As 
alfo, when one Eye is accidentally rendred uſe- 
leſs, we enjoy the Bleſſings of this ſo neceſſary 


a Senſe, by the Benefit of the other. It is ob- 


ſervable that the Figure of the Chryſtallin Hu- 
mour of Fiſhes, is a great deal nearer- to a 

Sphere, than that of Land Animals, and that 
bpecauſe of the different refractive Yinue of 


Water from Air, for that convexity, which 


wou'd unite the Rays of Light coming through 
Air, will not unite the fame ſo perfectly at a 
point, in the ſame diſtance, - coming through 
Water. In thoſe Animals. that gather their 


Fdod from the Ground the Pupill,is Oval or 


Elliptical, the greateſt Diameter going tranſverſ- 


155 1 from ſide to ſide; in thoſe-that ſeek their 


Food on higher Places, its greateſt Diameter 
goes from the top of the Head towards the 
Feet perpendicular hy; theſe two different Fi- 
gures being wonderfully fitted to the different 
neceſſities of theſe Animals. Thole living 


Sreatures 
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Creatures that by their Figure, and for other 


reaſons, have no Motions of their Neck, have 
a Cluſter of Hemiſpherical Hyeballt which ſend 
in the Pictures of Objects all around them; and 
thoſe that ſeek their Food in the dark, have 
their Retina coloured white, which reflects 
the light and enables them to ſee beſt in the 
leaſt light; theſe are wonderful and ſurprizing 
Inſtances, of Foreſight and Counſel in that Be- 
ing that fram'd theſe Organs; but that which 
to me is moſt ſurprizing in this Affair, is that 
in all Animals, whoſe Organs are ſound; they 


ſhou'd have been ſo nicely fram'd in all the ins 


finite poſſible Varieties over and under, as to 
repreſent Object at a due Diſtance, of that Mag- 
nitude that has the juſteſt Proportion and tru- 
eſt weak to the Magnitude of each particu- 
lar Animal. 


Thus taking our own Hand, Foot, or Height 


for our Standard, all things about us are repre- 
ſented in® a conſtant uniform Proportion to 


theſe, ſo that we are thereby informed of that 
Diſtance and Magnitude of Objects that is moſt 


natural and familiar to us, and is alſo moſt ne- 
eeſſary for our Security and Preſervation: And 
the fame is true of every other Animal fmall, 
or great, thus take an Elephant, a Man, and a 


Mie, 


| What the real Magnitudes of Bo- 
dies are, I doubt no body can juſtly tell, nor 
were it of any uſe to us to know, ſince their 
Analogical Magnitudes to the Magnitude of our 

Bodies, is all that we have any. Concern about. 
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1 Ie an and preſent the ſame” Object to chem all 


three, and it ſhall appear, not of the ſame 


| Magnitude to them, but in a Magnitude in 
ſome fort, reciprocally. proportional. to their 
don Bulls, that is, to the Elephant, leſs than to 
the Man, and to the Mite, much greater than 
to either, and this of 2 from the diffe- 
1 Magnitudes, aud Fabrick of their Nerve: 


and viſua! Organs; and for the neceſſity of 


5 weir Preſervation, "and ſeeking their Food. 


Now we know from the Laws of Opricks, that 
had the Retina been-remov'd farther from, or 


brought nearer the Chiyſtallin Humour, or 


ing the Rerina at the ſame Diſtance from 


that Humour) had it confiſted of two Segments 
of a leſs or greater Sphere, the Viſion had been 
_ Indiftin& or none at all; or had the Diſtance 
been fitted exactly in the Focus of the Chryſtal- 
Un, but had it conſiſted of Segments of Spheres, 


leſs or greater, than thoſe of our Chyſtallin 


Humour, that are at preſent, we had hes Ob- 
_ e at a due Diſtance, either bigger or leſs 
than we now behold them, which wou'd have 
expos'd us to a thouſand dangefoug, Miſtakes; 
for Example, the Precipice that perhaps was 
not many Feet from us, might have appear'd 
at ſome Paces Diſtance, and we have tümbled 
den, ere we were aware, or the Atom that 
we no ſcarce take Notice of, wou'd\have co- 
Vered all our view, and hindred us from taking 
in any other * N We 9 
us 
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thus we ſhou'd nat have diſcovered that Mag- 


r Ia Thouſand: fatal; Conſequences, had our Eyes 
0 
$ 


magnified Objects, any thing conſiderably, we 


| cou'd have ſeen but a very {mall part of them 
Ist once, and Twenty dangerous things might 


„ hate been in gur ways, which e cou'd not 


£ have diſcbvered, but by a great deal of Pains ; 
. Io that our progreſlive Motions, mplt Dave 
t been flower. than, thoſe, of Reptil, and then 


r Jerry little Particle, likewiſe, way'd have be 


r ele to have damn'd up, and obſtructed our 


night; and had our Hes diminiſhed Objects 
G anden 1 800 * ſeen them due 
faintly and indiſtinctly, all minute Bodies wou d 
have vaniſhed, and we might have been de- 
ltroy'd by thoſe which we thought at a di- 
ſtance. In one Word, there are infmities of 
lüfferent Ways, our Eyes might have poſlibly 
been form d, none of which cou'd have brought 
with it, the Advantages the preſent Structute 
e loes. Can there then be a more pregnant and 
onvincing Eyidence of the Being of an infinite- 


4 Nen, has ſingled out that only one, that was 


at Wit; he certainly deſerves not to 72 | 

| d is ſo 
g Peprav'd, as not to acknowledge the Bounty 
and Wiſdom of the Author of his Nature, in 


>- leſlings of his Eye. Sight, whoſe Min 


the raviſbing and aſtoniſhing. Structure of this 


is NI? iſe Powet, who out of the infinite poſſible 
4 Naieties, of diſadvantagious Fabricks of this 
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_$ XLVI. Hearing is the next Senſe in 

| Dignity. to Sceing, (for I reckon Feeling a ge- 
neral one, of which the reſt are only particular 
Modifications) without which our Lives wou'd 
be very Comſortleſs. It is by Means of this 
Senſe, we enjoy the Benefits of Converſation, 
and the Pleaſures of Muſick; and by it we ar 
fore warn d of thoſe Dangers, our Eyes cannot 
inform us of; and what can be more wonder 
ſul than that the ſame Medium of Air, ſhou'd 
ſerve us for ſo many different, yet neceſſar 
Uſes: By it our Vapours are ſupported, and 
bhuoy'd up to the higher Regions, to be therdi 
form'd into Snow or Rain, according to thai 
Exigencies of different Climates; by it's Mc 
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tion our Winds are produc'd, which fail ou 
. Ships, and purify our Atmoſphere ; by draw. 
Ing it in we live, and our Blood is fitted to per Rur: 
form its Circulations ; by it Sounds are con 
;vey'd to our Ears, and other Mens Thought 
to our Minds. The internal Parts of the EA 
fare theſe, 1. The Meatus Auditorius, which | 
= 2 a contorted Paſſage for the outward Air, run 
"Wy ning firſt upward, and then downward , her 

| "are many Glands, which ſeparate a viſcid gl 
18 ttinous Matter, which hinders Inſects, or ang 


———— —— — ] 


— 
* 


— ä 
1 ˙ . A ̃ wum .⸗Bö» t! 
— 
* 4 E 
= 
* 


5 
_—_— 
umn 


be ' hurtful thing, from corroding the Tympanunhh,. 
* I N 62. 3 8 like 
: Pugich is a ſecond principal part of the interne g 
Far. It is a thin Membrane, like the Head ne 
A2 Drum, ſtretch'd upon a Bony Circle, behin, i, 
. "which is the Barrel, in the Cavity of which, 
there are four little Bones calFd the Hamme TH 
5 V 1 e . tl | 

> - | ( 
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in ite Anvil; be Stirrup, and the Os orbiculare. 
SM this Barrel there are ſeveral Holes; one of 
1Ywbich opens, behind the Palate of the Mouth, 
und receives Air to ſupply. theſe Cavities, that 
this bave no Communication with the Air, coming 
n by the outward Ear. Next to the Barrel, is 
the Lab iat which ends in the Veſtibulum, 
and is follow'd by the Cochlea, which is a Paſ- 
age reſembling a "Snait's Shell, in it the Audi- 
tary Nerves. terminate. Now when a Sound 
s propagated in Undulations through the Air 
the Sonorous Body ſtriking the Ambient Air, 
many repeated Vibrations, excites theſe un- 
uations in it, after the manner any heavy Bo- 
ly thrown into a ſtanding Lake, raiſes in the 
Water, Waves in a Circle round it) theſe are 
athered-by the Concha, or external Ear, and 
Aried through the Meatus Auditorius, to the 
Impanum or Drum, on which beating, the 
bur little Bones that are in the Barrel, are 
hereby mov'd; and as the Drum is ſtruck by 
he external Air, after the ſame manner is the 
mernal Air mov'd by theſe little Bones; and 
us internal Air, thus mov'd, makes an Im- 
teſſion upon the Auditory Nerves, in the Laby- 
inth and Cochlea ;. ſo that as the external Air 
likes the Drum, o does it move the Bones in 
he Barrel, to ſtrike the internal Air after the . 
me manner; and as it is mov'd, ſo according- 
is the Impreſſion made upon the Auditory 
erves, and all this Apparatus ſeems intended, 
U hinder the Sound from coming with too 
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bacxk, all theſe pulver, opening toward the ter 
ol the natural Motion, of theſe Fluids, bu 
ſhutting by the Preſſure of the Blood in a con 


great Violence upon theſe Nerves, for we find 
that too ſudden, and violent a Noiſe, is till 


able to diſturb theſe ſlender Tube, and ſome- 


times to diſorder them ſo, as to deprive us of 


this Senſe. Now how wiſely is this neceſſary 


and pleafant Senſe contriv'd, for the Conve- 
niences of Life! Had it been more exquiſite, 
than every little Noiſe had been capable of di- 


5 ſturbing us, the buzzing of a Fly, or the Noiſe 


ot our dwn Breath, wou'd have pierc'd our Eur 
like a Peal of Thunder; and the Motion of 


17 may little Atom wou'd have rob'd us of Reſt; 
and 


ad this Senſe been any thing conſiderably 
more dull, we ſhou'd have been in proportion 
_ thereto, depriv'd of all the Pleaſures. and Ad. 
vantages thence ariſing: So that it's evident 
our Hearing, is nicely adjuſted to the Conve: 
niences and Neceſſities of Life, which is a plain 


: Inſtance of Defpn in the Fabrick of this Organ; 


the ſame might be demonſtrated of the two re 
maining Senſes, which for Brevities fake | 
„ TL Fri. - 

_ _ $ XL-VIL L have before obſerv'd, that al 
the Canals except the Arteries have Values, b 


which their Fluids are permitted to go forward 
in their Courſe, but hindered from returnin: 


trary Direction, and thereby obſtructing tha 


backward Motion. Theſe Valves are viſible} | 


not only in the Veins but in the 1 
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the La#eals and Dufus Thoracicus.z and it is 
obſervable that this laſt Channel always goes up 
the left fide, that by the Pulſation of the great 


Arie y, upon which it immediately lyes, the 


Chyle may be propell'd upward. It is likewiſe 
remarkable, that all the Branches of the Arte- 
ries which go off, at any ſmall Diſtance from 

the Trunkt, do all unite again in one Trunk, 


whoſe Branches communicate with one another, 


and with others, as before; and that for this 

wiſe End, that when any ſmall Artery is obſtru- 
cted, or cut, the Blood may be brought by the 

communicating Branches, to the Parts below. 


the Obſtruction, which muſt have otherwiſe 
been depriv*d of Nouriſhment. The Velocity of 
the Blood in the extreme Arteries is conſidera- 
bly leſs, than that of the ſame at the Heart, or 
its entry into the Aorta, becauſe it is of theſe 
extreme Arteries the Glands are form d, and by 
them the ſecretions are made, which as was 
before demonſtrated, require different Yelocities 


in the Blood, to ſecern the different Fluids in 
theſe Glands; This Diminution of the Velocity 

is evident from the Proportions Dr. Fames Keill, 
(to whoſe Accurate Compendium, of the Anatomy 


of Humane Bodies, I have always had recourſe, 
where my Memory fail'd me) has giv'n us all 


the Branches of the Arteries to the great Trunk, 
whereby it appears the Diameter of the Aorta, 
does not bear a greater Proportion, to the pri- 
mary Branches of the Arteries, than 5 to 7: 
And doubtleſs the odds is greater in the ſmaller 
wank „ Branches. 
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Branches. How frogil has Nature been in the 
Structure of the Vein! for becauſe of the leſs Preſ- . 


ſute of the Blood, againſt the ſides of theſe wide- 
ning Channels, the thickneſs of their Walls is in 
proportion leſs, than thoſe of the Arteries, Beſides, 


that only thoſe Veins that run perpendicular to the 


Horizon, are endow'd with Valves, which ſtick to 
their Sides like ſo many Thimbles; which when 
the Blood preſſes back, are fill d, and ſo flop its 
Paſſage, but are compreſs d by the forward Motion 


of the Blood. Now theſe Valves were uſeleſs in 


other Veins, for their widening Channels, give no 


occaſion to the Blood to puſh backward, its Gra- 


vity acting laterally and not backward, as in thoſe 
perpendicular to the Horizon ; the ſmall Branches of 


_ theſe Veins, communicate with one another, for 


the ſame ends and purpoſes that the Arteries did; 


and having now occalion to ſpeak of the containing 
.- .. Veſſels. I cannot omit here the wonderful Contri- 


vance of Nature in the Poſition of the ſeveral Parts 
of the Fata in the Uteras ; the Skull whereof in the 


_ firſt part of the time of its Geſfation being very thin, 


large and only Membranous, the Thorax and Abdomen 
with the Limbs are ſo diſpos'd as to make the Head 


always emerge out of the Fluid it lies in, or at 
leaſt preſerves it in a Direction that it is ſtill upward, 
with its Face toward its Mother's Belly, but about 


the time of its Delivery the Skull thickens, and 
hardens, the Limbs and Members ſtretch out, and 
ſo the Head becomes the heavieſt place in the Body 


whereby it tumbles over, and acquires that Poſture 
which is fitteſt for its Delivery. Theſe are ſignal 


Inflances of Counſel and Foreſight, in the Forma- 
tion of theſe Organs and Parts, but I haſten to a 
Cloſe, Fa. 1 | 


XI VIII. Having I think ſufficiently made 


our that great Truch, to wit, that we are wonder- 
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full made, though I have pointed only at a fe. of 


thoſe Inſtances that the Animal Fabrick and Oeco- 
nomy affords, I now come to make a few general 


, Obſervations under one Head, and ſo to put a 
Y Cloſe to this Chapter. It is very remarkable, that 


thoſe Animals, Plants, and Minerals, that are of 
moſt uſe, and advantage to us, are ſuch as will 
grow almoſt in every Soil and Climate, and are 
more productive of their kind than others, and 


are found in moſt Places. Thus Iron is found al- 


moſt every where, Corn is the Product of all 
Soils, and Climates, while other more curious 
and nice Plants will only thrive in their pro- 
per Soils: Thus Hens, Geeſe, and Turkies are 


more Productive than Crows or Fackdaws, and Co-. 


niet, and Hares, than Foxes or Lyons 3 thus à Crane, 


which is but ſcurvy Meat, lays but cwo Eggs, and 


the Alk and ſome other Sea Fowls, but one, 


whereas the Patridge and the Pheaſant hath Fifteen 


or Twenty, and thoſe which lay fewer, and are 
of moſt value for Food, lay oftner, as the Woodcock 
and the Dove. What is more admirable, than the 


fitneſs of ev'ry Creature for the uſe we make of 


him? The dociliiy of the Elephant, fo long employ- 


_ ed in War, the In/itiency of the Camel, for travel- 

lng in the parch'd and dry Deſerts, the gentleneſs | 
of the Sheep, the Cleanneſs, Beauty, Strength, 
and Swiftneſs of the Horſe, whoſe Breath, Foam, 


and ev'n Excrements are ſweet, and thereby ſo 
well fitted for our Uſe and Service! How frugally 
has Nature avoided any uſeleſs Expence of Organs, 


when the Circumſtances of the Animal wou'd have 
rendred em ſo? Thus thoſe Animals that are ſlow 


of their, Nature, have no very quick ſight, it be- 
ing uſeleſs to ſuch, fince their ſlowneſs allows them 
time to dwell longer on an Object, as Snails and 

. e 8 Mole 


\ 


” * fy, 


A 
— A 1 ——< o———_—_—_—_ 
. 7” 4 1 
7 v 


1 ral 


9 — 


Auals; but theſs'thac are endow'd with à quicker | 
- have brisker Eyes, and a more quick 


Sight, as Hawke and Hores. , Thoſe. Anin 


| A that have no Ears have no Organs for 


—_— a nails wich; becauſe wanting Ears, theſe 
other wou d be uſeleſs, as Fiſhes and other Inhabi- 
tants of the wate Element. alſo, thoſe Animals 
" _=_ have Teeth on both Jaws; | have but one Sto- 


becauſe; theſe Teeth render more Stomachs 


aſelef ; and thoſe Animal: that have no upper 
' Teeth or none at all, have three Stomachs to ſup- 


y the want of theſe Teeth ; a8 in Beaſts, the 


Paneb, the Read: and the Feck x and i in all granivo- 
rous Birds, the Crop, the Ebbins 
A Man which has a bigger Brain in proportion to 


his Body than any other Animal, has a better and | 


more eaſily manageable Hand; whereas a Monty 
chat has little Brains, and conſequently can have 


no great uſe for much dexterity % has not ſo well a 
a 


der 'd nor eaſily applicable a Hand. Theſe, and 
houſand lch Inſtances of /dom, Coun , and 


Abels in che Contrivance and Fabrick of the ſe- 
veral Animal, may be gathered by: any one wo 
of natural Hiſtarians. 


will conſult the. Writings 
But thoſe who will noe be convine'd- by the In- 
ſtances I have brought, that there is à God who 


; tules in the Kingdoms. of the Earth, who number d all 
dodur Parts, and appointed chem out their ſeveral 
Ends and Uſes, I am afraid wal. not be prevail'd 
pow 3 thoſe behind: F 
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To the Second PART: ©. 


Efore the Reader takes the trouble, to 


D enter on the Second Part, it's fit he be 
appriſed of a few things, that may prevent his 


miſtaking my meaning, in the more difficult 


Propoſitions, or may eanble him to run thro* 
the whole with more Pleaſure... 2 


I. The frft Chapter is intended only, as an 


Iutroduction to the Two Subſequent, to the 


Third eſpecially, and for clearing up and de- 
monſtrating in the moſt familiar and eaſy way, 
the Nature and Properties of Relative Infinites. 


The Foundations of the Arichmetick of Infinites, 
and the Structure built thereon, publiſhed by 
me in the former Edition of this Work, ha- 
ving been doubted of, or miſtaken by ſome. 


The whole now, I hope, is clear and unque- 
ſtionable. I have borrowed a few things from 


the Third Chapter, for the eaſe of thoſe, who 
either might not have Humour. and Leaſure, 


or might not have apply'd themſelves ſuffici-- 


ently to ſuch Studies, as to be able to go 


quite through that Chapter. And yet might 


be content to ſee this curious Speculation 
eſtabliſned here. "25. Ro 
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. The Seon Chapter contains many Par- 
ticulars öf Weight" and Moment. Phe Foun- 


dation ä is this. The Supreme Creator of all 
Fips, ind the. hole Syſtem of Creatures, 
om. he higheſt |S: raphim down to Brute 
Matter, ate here together conſidered as it were 
an Infinite Cone, (hke the Shadow. of the dark 
Ade of the Earth, circumſcribed by the Light 
at the Sun in the empty Spaces of our Syſtem,) 
8 hoſe Baſe, is the Supreme and Abſolute. In. 
> HA „the Otigin of the Being and Faculties 
bf a 1 created Thipgs; and its Boch, is the 
hole Nen, of Creatures, from the higheſt 
Sbirit Intelligence; deſcending in a perpe- 
:&val Subordination, and continual Scale, down 
to. Brute Matter; or if there be any Creature 
lower than this. It is true, in this Metaphor 
or Reſemblance, the Baſe is to be ſuppoſed at 
an Abſolutely Infinite Diſtance, from the Body 
of the 1 . the Sun, Whoſe Rays define 
the dark Cone of the Earths Shadow, is diſtant 
\ from the Earth) But then, as all the Section, 
in a Cone, Parallel to the Baſe, are ſimilar to 
the Baſe and to each other. So in this perpe- 
|, dual Scale of Creatufes, conſidered in one view, 
together with their Creator, every Species and 
et of Creatures is fimilar to the Baſe, and to 
every other Species and ſet of Creatures, from 
"the Higheſt 10 the Loweſt, 7; e. every She. 
dies and ſet of Creatures of a higher Order, has 
the great Lineaments, and prominent Out Lines 
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k their Baſe, the Origin of al! Being and 
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N more ſtron ſy, early, ang Hare 
ae wo ae A and by them 9 
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Order, has the fame Lineaments and Chara! 


&ers, repreſented and expreſs d on and by them, 
but in a more Weak, more Faint, aud more 
eontracted manner. And ſince Life, AFivity, 


and Fecundity,.. are among the moſt Umverſal, 


Primitive, and Original Qualities, of the Baſe, 
che Source, and Origine of all Being + and 
Perfe&ioris : So every Species of Creatures and 
each. individual of every Species, muſt ma 
higher or lower Degree, according to“ their 


Rank in the Scale of Exiftence, partake of thoſe 
Primitive and Ori iginal Qualities. If this Pein. 


ciple, and Foundation, thus ſhadow'd' our; may 
be allow d me, and-fure methinks iris Ebident, 
ftom the Nature of Tfiings d Priori, from. all 


Experiments and Obſervations hitherto: mide 
on or Material Syſtem of Things, a Poſteriori, 


and even from the moſt genuine and ſimple re- 


flections of our Minds within our telves. Then 
it will follow, , _ 

I. That there is a, perpetual Analog y, (Fhyfi | 
calnorMathemarical)runningon ina Chain,thro? 
| thewhole Syſtem of Creaturesup to theirCreator: 

II. That the Viſible are Images of the In- 
ſible, the +Senfivle of the jnſenſible, the 
Esclppical of the eee, the Creatures of 
: the: Creator, at an abſolutely infigite/diſtance. « 
bury, ile That the Arguments from the Attrihutes 5 
1 the Creowr, to the „ of the Creature, 
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with, due regard to the abſolutely infinite di- 
ſtanee, is Juſt and Coneluſive, & vice vercd.. 
IV. That, as there are Oljecis, intirely op- 
poſite and diſparata, ſo there muſt be Facul- 
ties, in Intelligent Creatures, ſuited. to thoſe 
different Objecls, differing, according to the 
_ diverſity of the Objects. 

V. That if Gravitation be the Principle of 
Avis in Bodies; That of Re-union, with 


their Origin, muſt by this gay Neceſſity, 


be tbe Principle of Action in Spirits. 
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job Unity, 2 tber with the Number 0 
Ferm in the other, to find the other Series 


Prop. III. A General Method to find in a 
Hyperbola the Points where the Curve meezs 
with its Alymptots. p. 180, and 189 
#1 Anſwer to Mr. Varignons Ref Bions upon 
Spaces Greater than Infinite. p. 183 
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HE Errors of the Preſs, in the ff 
Part, not being ſuch as can ſtop the 
Intelligent Reader, I beg he will mend the 
following ones, of the firft and ſecond Chap- 
ters of the Second Part, which were the moſt 
Material I could obſerve. Page 8. Defe 9. 
Relative Nothing is faid here to be generated 
by a perpetual Subſtraction, tho' the Signs 
ks may + and —. for theſe Reaſons, 
bechuſe Relative Infinite, was ſaid to be genera- 
tedby a perperual Addition, and becaule that af- 
Nate 115 Term, every Two ſucceding ones in 
Relative Nothing 1 ir equivalent to — O 1 thus- 
144 1 1 T1 - 1&c. 81-1 TF1 - IT 
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in other Caſes. p. 22. line 10. for effect rad 

affect: p. 27. L. 10. for ot: M:: 1: o. read 

% - ;: 1: 0, p. 30. 1. 7. for indefinite, 

7. Infinite. p. 32. The Errors of Calculation 

here, are corrected. p. 163. P. 41. J. 13. in- 

ſtead of Diſtance, 7. Time employed in the 

Motion of Light. p. 42. J. 12. inſtead of 

wales, . Times. p. 84. I. 23. inſtead of Rela- 

tions, 7. Revelations, p. 101. J. 17. inſtead of 

are n #. are not eſſentially. p. 109. 

J. 21. inſtead of Limit, r. Light. The Er- 

rors of the Third Chapter, will not ſtop 
thoſe who wou'd otherwiſe underſtand it. 
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I Thinking, as the Nature 
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ind. the other Subjects of this Chapter are; 
e shall begin with Definitions and Aeiume, 
— 70 proceed to ſome Geiietal Propoſtion lz dæ- 
— ated after the plaineſt manner, till we 
B obtain 
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Senn Principles to ANT our pen 
Reaſonings on; and then draw ſuch Corol- 
laries, from the ſeveral Parts, or from the 
whole, as ariſing neceſſarily fram them, may] 
de of uſe, to aſcertain ſome: Speculations ad. ” 
vanced in the foregoing Treatiſe 3 or may 
* otherwiſe help, to;-congudt the the Underſtan. 
h ding in thoſe other Sciences, Reg, 2 If 
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May The inberent Principle of Aditi, in the 
ad. great Bodies of the Univerſe, is Gravitation | 
may i or ſome omerhing analogous thereto: | 
tan: Tho”: I am perfectly aa, tro the 
they Simplicity and Uniformity of the Divine 
Nature, and of all his Works, that there is 
ſome one great and univerſal Principle, run- 
ny dog the whole - Syfkem of Creatures 
Wall ally, and congruous to their Relative 
SP Natures ; which is the ſame in all Bodies 
Ws * and ſmall, and the Origin of all their 
bf atural Actions upon otie another, with re- 
et u gard to their different Circumſtances; and 
her that thete is not a different Principle nn the 
7 d Natural Actions of the Lefſer Bodies, from 
nualÞ that which ia the Printiple , of che Natural 
IAAiions of the Greater Bodies of the Uni- 
verſe, but one and the ſame Principle in both, 
(Qing: differently in different. Circumſtances. 
Let ſince; Gravitation, or ſome thiug Analo- 
awleſf gau thereto, ſeems neceſſary for acconn- 
ung for! the Conſtaut and Regulat Motions, 
nat ud Actions upon one andther, of the Great 
ne o Bodies of the Univerſe; Gravitation: or ſoma- 
mating Ana lug out thereto muſt be a neceſſary 
Conſequence in the Greater | Bodies of the 
Univerſe, of this more Univerſal Principle, 
1 8 — of the pra of Bodies. "Db 
41 
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A SPIRIT, is an extended, penetrable,, 
active, indiviſible, intelligent "Subſtance. | 
Body and Spirit are in ev'ry other Qua N nc 
lity oppoſit, except in Extenſion, therefore] 
as the foregoing Definition of Body, ſumm tre 
up its ſenſible and moſt conſtant qualities, ſo its 
to aſſign the Definition of Spirit, there was 
nothing to be done, but to joyn the oppo- 
Hire Qualities of Body, to that of Extenſion 
or extended Subſtance. *! %% 
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The Principle of Action in Spiritual Sub 
ſiſtences, is, or ought to be, that Eſſential one 
of REUNION with the O-igin of theirfſ*- 
Being, hs teſsd on ev'ry Individual of th 
Rank of Creature... 
The Univerſal Principle of Action, mentio 
all the Syſtem of Creatures, muſt analhg ical 
be carried through ev'ry Individual of Si 
ritual Beings, and can be nothing but thifExt 
Effential' Principle of REUNION with the 
Origin of their Being, as ſhall» be: afterward: fon 
| "demonſtrated at large. ene ern 8 
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ble, A bur, Quiancity is that, of n the 
I Bounds' or Limits, beyond which it can- 
Jus I not reach, is aſſignable, 
fore Thus a Line. 1s finite, when both its Ex- 
mms tremities are given, or the Points which are 
8, ſo its Limits, „ Heyond which it cannot reach, 
Was are 2frpnable An Area is finite, when it's 
pp0- erminaring Lincs are aſſignable; a Solid is fi- 
afhon nite, when its terminating Planes are afſigna- 
1 2 Number is finite, when the Unities 
(which are its Limits) of which it conſiſts, 
or the bounds beyond which it mer each 
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An Dyfinite O rantity. (in its ſimpleſt Nas 
ve and loweſt degree) is that, ſome one or 
more of the Limits or Bounds of which, 

beyond wluich it cannot reach, wat not af 
ſonable. arg JH 26 Nine 2, 

"Thus 4 rigbt Lin denelor bom 6f- whoſe | 
1YExtremities' are not aſignable, or the Points 
Neyond which it cannot reach, | are not .4ſ- 
Hebe, is an infinite right” Line. An Area, 
one or more of whoſb' [terminating Lines 
re not Ag nable, is an Infinite Aren ; a Sa- 
vi one or more of vey terminating Planes, 
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are not afignable, is an Infinite Solid. * th 
number, encreaſing continually, whoſe laſt I 
encreaſe, is not aſſignable, or t the Bounds be- {| as 
yond which it cannot reach, is not 4 noble, 1s 
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Tus © Infidie Number, may Ts ſupp 4 toll 

hi Generated, by the perpetual ion off 80 

2 finite * 4% it ſelf... Thus 2 . by 
1+1+ 1, 00.'4+4+ 4+ 4+ Ge. be 


come ener Or, it may be ſuppoſed to be 
Generated, by the perpetual Addition of h- 
nite” Numbers, encreaſing in à regular Pro- 
greſſion, and in one conſtant Proportion one 
to another. Thus 14 2 4 + 8.16, at 
(where the finite terms, perpetually encreaſt 

in the ratio of 1 to 2.) and 1 4 + & + & 
ec, (here the finite Terms, perpetual: 
ly encreaſe in the ratio of 1 to 4) become 
infinite. And it is the ſame in all other inf 
nite Series, regularly, Generated; Or laſtly 10 

the infinite Number, may be ſuppoſed to. "Md it: 
generated by: the perpetual. addition of fink: 
Numbers, in no certain proportion one tc 
another, nor in any regular progreſſion, ſuc 
as 4-44 +, 30 5 * 2512S. Oc. Of thelc | 
laſt Kinds of Infiniteß we haue here no con 
ſideration, for baing of no conſtant or regu 
fr Nature, but eee Wenge 
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The Principal Deſign of this Chapter, ſo far. 
28 it concerns theſe two kinds of Infinites, 


is to find out a Met bod, for reſolving the 


ſecond kind of Infinites into the firſt 1 
it is poſſible; in order then to obtain a 77 au 
Notion of theſe Infinites, let us firſt diſtin- 
guiſh Infinite in general, into Relative or 
Creaturely. Infinite, and Supreme or AB- a 
SOLUTE: Infinite, (of which the firſt, is 
but a Created Image or Picture, as will be 
akerwards ſhown) let © ſtand for finite in 
and O ſtand for infinite in gene- 
tal as they reſpect Numbers; then o 1 and 
oO 1 will be finite and — . a they re- 
ſoect Numbers): of the loweſt Degree and ſim- 
fleſt Nature. Unity being the e e 
r walk Maget yo xty Shag 177 8 
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a Beet — (in its bien Nature and 


Joweſt Degree). is an infinite Quantity, as 


1 ſtands related to a given Finite, by t he 

perpetual. Addition of which to w.(elf; it is 

generated, ien: n Haas abs |: 
Thus O 1. is a relative Infinite, as ws 


ſtands! related to) 1, a given finite, by the 


perpetual Addition of which ton it ſelf, it is 
generated z that is, CI = Ini 
ny — Ang; S * 2 relative e. 
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as it tags related to the given Hnice « a, T 
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nite ſtands above a given -firiite in aſcending, 

in the ſame may another quantity be ſuppoſed | - 

: to ſtand below it, in * in which 

Caſe, we ſhall have a relative infinitely great il tv 

Vautity, in 7 5 above che given finite; 


aud a 2 infinitely littls quantity, in dex. 

ſcending below it. So that relative infinite 

in * may de aptly diſtinguiſhed, in 

reſpect of the given finite, into relative: in- 

Frnitely great, and relative infinitely little. For 

pPrevities ſake, we ſhall call the firſt relative 
iy as the ſecond relative. ml | 
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it ſelf, e ee Let o ſtand: . re⸗ 
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it is generated; that is 1 =1 —1 41 — 
1411—1 +3 10 and o a, is an inſi- 
nitely little une, as it ſtands related to 
the given finite a, by the perpetual Subtra- 
gion of which from it ſelf, it is generated; 
that is 4 eee. 
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ch An nale 2 uantity (in! its „ ſimpleſt Ne: 
eat - nl and loweſt :De we is fome mean pro- 
te; portional, between finite, and relative ini 
4 nite or Relative Nothing- n en | 
ite i For, as in Deſcending: from 1 to o, we 
in do not immediately. flip from finite to rela- 
in- ¶ tive Nothing; but muſneceſſivily Paſs through 
vor the intermediate ſteps , „, h Or. in Arith- 
we metical Progreſlions:; and in aſcending. from 
Ito © ve muſ paſs through the ſteps be- 
jr, both 2, 3, 4, J, Orc. in the ſame kind 
of Progreſſions. So in the Geometrical Pro- 
greſſions, — from x to o, we muſt 
paſs through theſe mean Proportionals / 
%% Gic. and iu the ſame Progreflions, in — 3 
ding from i: to , we muſt paſs thirough the 
— Proportionals*y/co'' yoo! , &. and 
res meſe we call Indefinites. Thus in Geome- 
Ig. if we cou'd imagine a Circis, drawn up- 
an en the ſumm of a ff t Line repre- 
the ſenting i i, and an infinite right Line repre- 
per- | ing 
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muſt be the ſimpleſt. infinitely, fragh N umber. 


5 |< to therefore , (= do any Finite 
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ſenting 001, 28s A Diameter. 556 A Perpendi- 
cular erected on the Point where theſe Two 


Uuines meet, reaching the Circumforence, 


word repreſent the Indefivite right Line im- 
plyed. — % 1. Let OC ſtand ſor ſuch * 
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muſt be the ſimpleſt Iuſinitely great Num- 
ber. And O Tien Ge. 


And by reaſon the greater the Number, deno- 
minating the Root is, the leſs the Root it ſelf 


mber gręater than Unity) will be the ſim- 
pleſt Indefinite. Put *y ly 004 | there- 
fore L oo Ly. but L SO (as will 
de ſeen by the laſt Chapter) 6 3 * 
= L. that is = 1= Ly. But 1 may 
be the Logarith wb — 5 _ 
tar than Unity; il — prõportional 
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. Now as 0 14 1+1+ 
+4 Gc. and 01=1=1+1—1+1=1 Sc. | 
and %o 1. are of the Nature, ſo 


alſo are they of the lowe Degree. The 
ſuperior Degrees being generated of ch 1, af. 


ter the ſame manner that 1 is of 1, for 


if we add co 1, perpetually to it ſelf, we 
ſhall have a relatzve infi e great quan- 
— of the ſimpleſt Nature in it's kind, 
of a higher Degree. viz, 0 1 1 
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rern 8 == bf I=1 
1 1 11 GC. = 0*% Thus we have 
a relative Nothing leſs than o, but of a ſu- 
perior degree, for as relative inſinitely great 


Numbers, encreaſe in their value, by be- 


ing raiſed to ſuperior degrees, ſo relative 
infinitely little, decreaſe, becauſe the firſt per- 
petually aſcend from Finite, the Latter de- 
fend perpetuilly further from i it. And thus 
all the Derr that Finite Quantities ad- 
mit of, may be form d, from relative Infinits 
and Nothing s. And as we have Indefinites 

2 80 betwem rand Infinite in aſcending, and 


1 between 1 and o, in deſeending, ſo Ana. 


Togous to their Natures e Have the fu 
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nor of anywiſe altering any Mathematical 
Quantity to which it is apply'd, but ſtands 
in full e to abſolute lnfinire 
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little ſoever, maſt be a relative Infinite; In- 


definite, or Notting, and which of all theſe 
Three, the given Quantity is, the ſtate of 
the Caſe will always determinn. 
Beſides, Infinite, Indefinite, and Nothing, 


relatively conſidered, we have no 1dea's of 
Quantity, and the Definitions of theſe al- 


ready given, apply d to the ſtate of the Cafe 


under conſideration, will always determine 


which of theſe, the Quaritie affigned muſt 


2 WAGE eee AF! la 


os 


TY Number. being the, Gimpleſt Meaſure 
antity, and a proper Unity being the 


Meafare of all: Number, a» proper Unity is 
the Meaſure of all Quantity * 1 


That Unity, eis the Meaſure F all = 


tegers is evident: And in Fractions, the 
Denaminator determines the 
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whereof the Numerator determines the Num- 
ber. Wherefore in the following Propoſitions 
inſtead of d we ſhall frequently uſe 

r; to expreſs their mea- 
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FT” THERE is in all the Works of Nature, 
62 Symmetry, and Harmony, running 
on in a. 7. Aale (wih proper 
Lmitations arifing from dhe different ' Cir 
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between the Organs and their intended uſes, 
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EI and the preceeding Chapters of the 
Bxft Part, contain dakine ut articular In- 
ſtances thereof. And if we, end into the 
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ſeveral Parts to e ble and to Hen other, 
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g hſureſt Evidenoe of Want of Contrivance, 
HM and Deſi Pfade Now ſince the AN A- 
FOOL OF TH GS, FJſt now Detnon- 
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„ concludes its Propoſition. Marbematicks and 
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r, | Mathematicks are but this Analogy apply d 
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and "Inftitute" ati" | dib. 
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laſtance, Allg i in the Secbnd Lemma, if 
che different refractive Powers of the Two 
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prov'd different from that found put by qtber 
Methods. Thus alſo in teaſoning from" the 
"trainer" of Genc in Anf nab to that of 
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Vegetables. | If the Limitations, ariſing from 
the different Circumſtances, and orders of 
Being; in theſe Iwo Subjects of the Ana- 


logy; be not careſully taken into he reaſoning, 


the Concluſions muſt prove falſe and erro- 
neous. 3. Both the Subjects of the Analog * 
muſt be known and examined into, as far 
as may be, in regard to the other Quali- 
ties different from thoſe, the Analog y is iu- 


ſtituted upon: But eſpecially the known Sub- 


ject of the Analogy muſt be as fully known 
as is poſſible, in regard to thoſe Properties, 
on which the Analog y is inſtituted. Thus 
the more fully we underſtand the Nature 
and Qualities of our Globe, eſpecially as to 
Light and Gravity, and of the Comets and 
Planets. as to their other Qualities, the more 
full and perfect hall our Concluſions be in 
regard to theſe aſſign'd Qualities, in the Pla- 


nets and Comets: The more fully, we under - 


ſtand the Circulation | of | the F lui in Ani- 
male, the more aptly ſhall we apply them 
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to-Yegetables,” Theſe Rules | duly obſerved 
will render the Concluſions drawn by. Vir- 
tue of this Analogy: of Things, as certain as 
any Mathematical Demonſtration whatſoever. 
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cies of Things, are Pictures, Images, and 


Repteſentations, of the Inviſible, Architypal, 


and 


75 E 


and Increuted Speciet of Things! in che Min 
of the ſapteifie Being 


2 This is evident From fam 


and 2. „Por Inde dt is Certain, chat there 


$8130} be found” in att: the Works f Na- 
ture a beautiful Harmony, a eomely Propor- 


tion, and an eric Symmetry forming thro 


the whofe. Aud fince this 4 y of Things, 


neceſſarily infers the Rxitende? of: the Au: 
thor of theſe Tllings, and the Wiſlom of 
the Conttiver of this Apa Theſe Things 


5 and this Anulzę , cod tome. from nothing 
elſe but from their original Ideat and 4r- 


chitypal Patiem, in rhe Divine Mind or 
Imagination,” and their Harmony atid Pro- 
portion, can pofſbiy ariſe frem nothing but 


their being Repreſentations of his Ideas, who 
is ommiſcient, aud does every ching in Num- 


ber, Mei br, and Meafurel. There being no 
other poſlible*- way they cbud be contrived; 


aud de Berg S0 renne Mad Oe cou d find 


Wrbhing wittiout himſelf that they ſhould 
tepreſent. Beſides; it is Ablolutely im poſſi- 


"ble; that inffnlte Power ald 3 'ſhou'd 
bring! any-rbing into Being, that had not 
his own *Sigwutue; Stamp, of Ae om it, 
for there wick» be nothing 


whole Images they ſhon dend be; and it is ab- 


furd to "tinagttie they ſhow. ' repreſent - no- 


thing at all. Therefore of fHeceſſity, they 
nruſt be Pictures, OT: and Repreſenta- 


Las | tions 


beſides biniſelf 


according to their Order in 


—_— 


_ Melden FF? + 


7. ton aback eps: 


. A. 


tons 1 Mein Idea and original Patterns, in 
the Mind of the Supreme Being. d. e, d. 


Foie Corollary IJ. 


Hence it is ebident that the Vifeble, In- 
tellactual, and: Created: Species of Things, 
are Images, Pictures, and Repreſentations of 
the Divine A4trributes, more or leſs perfect, 
the rank of Be- 
= For ſince they are 8 the Ar- 

pa Ideas in the Divina Mind, or Hna- 
| Pp? and fitice there was nothing without 
him, to beget theſe {deas,: anti Nothing but 
his own infinite Perſections, that cou d repre- 
ſent themſelves to him, in order to make 
theſe Ideas ariſe: in his und, Tbereſorg of 
neteſſity, they muſt repreſent his Attributes 
or 22 e only thing he cou'd have 
05 2 ne N e F; WY bat 93141 
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— — it is ident, as mith.q aridh 
mitations ariſing from — ls infies 
diſtance; (ſo to ſpeak) between Finite and 
abſolute Infinite We may reaſon Analogicalhy 
from the Nature and Attribute of the Si- 
preme intelligent) Being, to the Nature and 
Properties of Finite intelligent \Beings and 
Ten Yana apts? to Wit, * krete 


15 
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meſe laſt Magen Pöcturee bmi! Repreſent 
tions ar an infinite Diſtance; of abe firſt. - 


' Propeſtion X. 


A Matbimaticel Point; and infinite Space are 
the Two Limits of natural or created Things, as 
to Quantity or Extenſion, in Aſcending or 
Deſcending from Finite. And neither of chem 
's any Part or Multiple of the other. 

Da monſtrat. This is evident from prop, 
8. for natural or material Things can have 
no more; Dimenſions than Three, and there- 
fore the biggeſt Extreme in Created things, 
can riſe no further by the Analgg y of things 
than to G raiſed to the Third Dimention. 
And ſince infinite Space is as o, therefore 
infinite Space is the biggeſt Extreme, or Li- 
mit of natural Things aſcending from Fi- 
nite. And ſince a Mathematical Point is the 
ſurface (ſo to ſpeak) of the Extremity of a Ma- 
thematical Line, hien has hut one Dimenſion, 
it muſt of neceſlity be the leaſt Extreme, in 
deſcending from Finite In a Word; we can Tiſe 
no higher in natural and material things than 
infinite Space, ſince that is the Locus Uni- 
verſalis of all created Beings: And we can 
deſcend no lower than a Mathematical Point, 
fince every thing below it (if poſſible) cou'd 
have no place at all, or odd & be no where, 
. is, wou'd. be abſokite' Nothing me 
| Rs ef 


 teither of them can be any Part or Mul- 
tiple of the other, ſince no number of Points, 


— ͤä ( ͤ— 


— 


no not even an infinite Number, can make 

ny real natural Quantity, not ſo much as 

a Mathematical Line, therefore Gt. q. e. d. 
'. Orodlly I. 


Hence a Mathematical Point and univer- 


| ſal, Space are true and genuine Oppoſites in 


Nature, and in the Analogy of Things, and 
between theſe Two Ly all created finite 
Subſiſtences.” No natural Thing can be big- 


ger than infinite Space, and no natural Thing 


an be leſs than a Mathematical Point, they 
differ the moſt widely that natural Things 
poflibly can, and have nothing common but 


Entity, and fo are true and genuine Op- 


polites. : 


4. Corollary It- 
Hence in the Analogy. of Things, Matter 


tannot be Infinite, in any ſenſe of Infinite 


aſcending from Finite. For ſince Matter is 
of thoſe natural Things, that neceſſarily re- 
quire all the Three Dimenſions; were it 


Infinite, by the Analogy of Things, it wou'd 


neceſſarily be as oo 2, that is, it wou'd. be 
equal to infinite Space, but fince the neceſ- 
ty of a Vacuum Has been Demonſtrated in 
Wm Wo us "7: nn 
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the firſt Chapter of the firſt Part, it can- 
not be equal 10- infinite Space, and fince it 
cannot be Infinite any wife but as infinite 
Space, by the Analog y of Things. There- 
fare Matter cannot be Infinite, in any ſenſe 
of Infinite aſcending from Finite. | 


_ Propoſu tion IL 


1 | thſdlave Noohing; u upon a real Quantity 
produces no Effect at al. Or Abſolute No- 
| thing can be ſuſceptible of none of theſe 
Arithmetical R 2 to which, real 

Quantities are ſubjectet. 

Demonſtrat. Suppoſe abſolute Nothing up- 

on a real Quantity, cou'd produce any Ef- 

fect. Let the real Quantity be à and the 


Effect , then abſolute Nothing * 2 = m 
that is, abſolute Nothing is equal to 275 that 
is, abſolute Nothing is a real Quantity, as 
= is, which is abſurd, Now ſince abſolute 


Nothing multiplyed into a real Quantity can 
produce no Effect, for the reaſon and by 
the Argument now aflignd, neither can it, 
when divided by a real Quantity, by the 
ſame way of reaſoning, fince Diviſion by 6, 


is the ſame with Multiplication by Z And 
; a 


nee, Multiplication and Diviſion are the 
| : ; ams 


\ ? % | 


8 
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rated as often as the Multiplicator and Di- 
viſor implies: Therefore abſolute Norbing is 
ſuſceptible of none of thoſe Arithmetical Ap- 
plications that real Quantities are ſubjected 
tO. q. e. d. WS N 5 HHS 


Corollary. 


Abſolute Nothing therefore, when apply'd 
to real Quantities by Multiplication and Di- 
vifion (and conſequently, when by Addi- 
tion and Subſtraction) implies, that there is 
neither Product nor Quotient, that is, that 
che real Quantity is neither Multiplied nor 
Divided, but remains unaltered. 


he | +1 wv 11 10 

MT 515 9 Propoſition XII. 

| In the Analog y of Things; as a Mathe- 
matical Point is to univerſal Space, lo is 
ute I #fſolute Nothing to the abſolute and ſupreme 
Infinite, | | 9 x 5 re 5 ' 
"YN Demonſtrat. By Prop. 10. a Mathematical 


by Wl Point, and univerſal Space, are the Two 
Ny Limits of material or natural Things: they 


involve ſimple, clear, and diſtinct Ideas, and 
e as well known, as any of the Objects 


\nd of Human Knowledge. Abſolute Not bing is | 


one of the Limits of the Univerſitas re- 


E 2 


# * 


ame with Addition and Subſtraction reite- 


um omnium, to wit, that in — . 
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| Jow which nothing can fall; and therefore 
by the Rules laid down, for the Analogy 
of Things, the abſolute or ſupreme  Injunite 
muſt be the other Limit, beyond which 
nothing can riſe in Aſcending, and: between 
theſe Two, all 8% iftences, Finite, Indefi- 
nite, and relative Infinite are concluded, 
Wherefore by Lemma 3. and Prop. 9. as 4 
5 Point, Ge. 9 e. d. 


| Corollary I. 


Hence abſolute Infinite can neither be en- 
crens'd- nor diminiſh'd, For abſolute Infinite 
and abſolute Nothing being the Limits of all 
Things whatſoever, . abſolute, Infinite muſt 
be the greateſt of all Things, and fo can 
neither be encreas'd nor diminiſhed, elſe it 
cou'd neither be the Greateſt, n nor the aſcen- 
| ding Limits 3 $97t] 


| Corolary l II. 


Hence abſolute. Infinite is One, and In- 
dividual. Becauſe being neither capable of 
encreaſe nor diminution, and being the aſcen- 
ding Limit, it muſt be One: And Individu- 
al, becauſe there ean be no other like it, 
it being the One aſcending Limit. 


Corol- 


of Religion. 


_ Corollary III. 


Hence abſolute Infinitude, is only com- 
patible to the Divine Nature, and to no- 
thing elſe. He being the greateſt of all Be- 
ings, One, and Individual, or the fingle poſ- 
ible Being of the ſame Nature, 


Corollary IV. 


Univerſal Space, is the Image and Repre- 


ſentation in Nature, of the Divine Infinitude, 
for fince by Prop. 9. the created Species of 
Things are Images of the Increated, and by 
Prop. 10. univerſal Space is the greateſt Li- 
mit of the viſible Creation, or material Sy- 


flem of Things. Therefore wniverſal Space 


is the natural Image of the greateſt Lint 
of all Things, or of the Univerſitas rerum 
omnium. ' That is, by Prop. 12. and the 
preceeding Corollary, univerſal! Space is the 
natural Image of the Divine Infinituae, 


224851: Cra V. 
Hence univerſal Space may be very aptly 
called the Senſorum Divinitatis, ſince it is 
the Place wherein all natural Things, or 
the whole Syſtem gf material and compoun- 
ded Beings, are preſented to the Divine Om- 
VF niſcience. 
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_ niſcience. Infinite Space is the Image of the 


Divine Infinitude, wherein as in a Picture 
of Him (in whom all things Live and move 
and have their Being) all created Things 
preſent and manifeſt themſelves to, the in- 
tuitive View of the ſupreme Infinite, and 
therefore in the Analogy of Things, Infi- 
nite Space is to the ſupreme, Infinite, what 
e Senſorium may be ſuppoſed to be 
to Men. JF 755 
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+ An, abſolute - infinite Creature is 2 Con- 
tradiction, becauſe, abſolure. Infinite. is. One 
and Individual by Corolla 2. of this. | 
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% 
One very remarkable difference between 
Finite, Relative, and ahſolute Infinite is this. 
Finite may ſtill be encreas d by it ſelf, and 
5 continues its finite Nature, till the 
Number of Additions be actually Infinite. 
Relative Infinite may be encreaſed, not by 
Finite, but by it Flr and ſtill continues 
it's Nature, after Infinztely-infinite Additions, 
without Bounds or Limits: For let it be 
eyer ſo often encreas d by it ſelf, it con- 
tinues but relative Infinite. But abſolute In- 
HAuite can be encreas d by nothing, not even 


n 8 by 
„ 1 * 5 
Of * . - 


be ſuppoſed to riſe to higher Powers than 


* 


— 


; 'of Religion. 's 5 


by it ſelf,” elſe ir cou'd not be the abſo- 


lute or greateſt Infinite. In natural Things 


finite, and relative Infinite never riſe higher 
than the Third Power. The Comets and Planets 
move' in Orbits, that are Curves of the Se- 
cond Power, Projectiles move in Parabclick 
Lines, which are of the ſame Order. The 
Curvature of the Surface of all the Cele- 
ſtial Bodies are of the conical. Section- kind. 
The "Surfaces of Fluids, rifing in great or 
ſmall Channels, are of the ſame rank. Na- 


ture admits but of Three Dimenſions, - and | 
I know of no natural Effect, that riſes higher 


than the Third Power. Even the irratio- 
nal Curves that Nature forms, in conducting 
ſolid Bodies, and the Ray of Light (thro' 
different refracting Mediums) the ſhorteſt 
and eaſieſt way: And in ſome other of her 
Operations, ſuch as the Ocloid, Conchoid, 
Catenaria, Velaria, Curva Elaſticitatis, Laga- 


rithmica, the Spiral and the like, all of them 


are of the loweſt rank of their Order: 
And their Natures imply only Portions of 
Curves, or of their Areas, of the Conical- 
Section kind, the loweſt Order of all Curves 
whatſoever. So true it is that Nature per- 
petually brings about her Purpoſes % ſbor- 
teſt and ſimpleſt way, and keeps conſtant to 


this beautiful Analogy of Things. But ſince 


Quantity may be fill encreaſed, oo may 
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56. Dhnotophicat Prncipies 


88 in the intellectual Species of Things, 


ſuch as are, o. oo. O . 00 ho Now 
tho theſe Powers of oo. ſuperior to © ?, 


can have no Place in natural Things, or 


the material Syſtem, yet are they the in. 
tellactual Species of created Things, and are 


in their reſpective Orders, Images, and Re- 


preſentations of their Ac hitypal Ideas, in the 
Divine Mind, and Inſtances of the unex- 


hauſtible Store, of manifold Wiſdom, in the 
Divine Nature. And as infinite Extenſi on is 


the Image in Nature, of abſolute Infinite, ſo 
o 5* <6 is the Image of the ſame abſolute 


Infinite, in the intellectual Species of Things. 


And by the Analogy of Things, relative No- 


thing, and relative Infinite are the intelle. 


dual Images of abſolute Nothing and  abſo- 


lte Injimte, ſo 3 does: n Analo- 
N good. | EE 


4 2 


223 XIII. 


l, Infinite, in the ies. of Things, 
is the preciſe and proper Oppoſite to "ge | 


tute Nothing. wel- Sir 
Demonſtrat. This is plain from Prop. 12. 


and it's ſirſt Corollary. For ſince a Mathe- 
matical Point, is the preciſe and proper Op- 


polite to univerſal Space, and ſince in the 


Analogy of Things, a Mathematical Point is 


to 1 Malen a8 — Nothing is to 
7 © 5 | abſolute 


g 44; * 


—ũ2 _ 


abſolute Infinite * Therefore abſolute Infinite 
is the preciſe and proper ' Oppoſite to abſo- 
lute Nothing. Beſides, abſolute Nothing and 


TIS 


r abſolute Infinite, being the Limits of the Uni- 

. ver ſit as rerum omnium, in Aſcending or De- 
e {ending from \ ercated Finite Beings. They 
nuſt be preciſe and proper Oppoſites, ha- 

e Ling nothing common but their being En. 
ia and Limits. q. e. cc. 

0 | 10 


ec Since abſolute Nothing, in it's poſitive Idea 
s. Iimplies the utmoſt. impoſſibility of, and the 
I noſt extreme Contradiction to reality or real 
Being, as it moſt certainly does, for it is 
- Woot poſſible to conceive a greater Contra- 
I diction to, or impoſſibility of Reality or real 
Being, than is imply'd in the poſitive Idea 

of abſolute Nothing or Non. entity, beyond 
which there is no further deſcending from 

I eality or Being. (It having no real En- 
8, Rig, tho' it may be claſs'd; ds to it's ne- 
ſo- eative Conception, in the Category of Entia 
Irdtionis,) Therefore by the Analogy of Things, 


2, Nahſolute Infinite muſt imply in it's poſitive. 
e- les, and that neceſſarily, the utmoſt poſſi- 


Real: 1 Bei | 
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Reality or real Being. 
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| Wherefore fines ; abſolnre! Nerding, © in it's 


politive Idea implies the utmoſt Contradi- 
ction to real Being, ſince ab ſolute Infinite, 


is rhe preciſe Oppoſite to whſalure Not hing, 
ſince alſo. being Oppoſite in every thing (ex- 


cept as Entia and Limits, which do not ef- 
fect the Realities in abſoluce Inſinitude, as 
to it's poſitive Idea) abſolute Infinitude, muſt 
imply in it's poſitive Idea, the utmoſt ne- 
ceſſity of Reality, or real „therefore 
of neceſſity the abſolute: Infinite weſt really 
Be, or the Being to which abſolute Infi- 
nitude 15 Nan compatible muſt 8 


exiſt, E \ 40 


11 ix? 4 * 
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ht 17 1111 90 vel Av., # Ty ; 
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patural and created Things, in their poſitive 


1deas, imply: not Lenlitier, but the nude 
of Realities... n 1% i 
Demonſtrat. ne when apply's to 


natural or created Things, imports only in 
It's. poſitive: Idea, the Proportions of the 


feveral Degrees of Affeddions, or Properties 
of theſe Things to one another. Infinirude, 


the unboundedneſs of theſe Degrees of 4f- 


fe Hons, or "FOI Hnitude and Infini- 
tude, 


_of Religion, . ale 59 


2 in thamſelves, abſtraded from: a pro- 
per Subject or Subſtantive, are incomplete 
Ideas in natural or created Things. Infi- 
nite Extenſion, Number, Duration, Wiſdom, 
Knowledge, &c. are complete Ideas, where- 
of theſe Realities are the Subjects or Sub- 


ſtantives, and the Infinitude, the Epicber or 


Aujettive: Wherefore Finicude and Inſinitude in 
natural or created Things, being but Ad- 
jun&s to Ræalit ies, in their poſitive Ideas, 
do not imply line, but n e of 
N OY B. | on 
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q: - Sr the Aades of bra or * 
Things, are Realities, in the ſupreme or 
abſolute Infinite, or the Moder of natural 
or created Things, when Anelogically eleva- 

ted to the ſupreme, and abſolute Infinite, 
are in him not Malev, but the utmoſt Reali- 
My This is plain Ro the preceding Pro- 

tion, and the 2d Cor of the 

Infinimide is but a Made in uad or — 55 
ated Things, but in the ſupreme or abſo- 

lute Inpnite, it implies in it's poſitive I4ũQ⸗ç4, 
the utmoſt Reality, to wit, neceſſarv Ex- 
iſtence; and the ſame muſt of neceſſity be 
true, in 1 all thoſe:Arrribures of the Divine Na- 
ture, which  Analogically derivd doun - | 
ie Creatures, are in them but Modes, i 


him 


— 
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him they are the utmoſt -Realities'; becauſe 
they are” all complicated and affected with, 
or (ſo to ſpeak) multiplied into ahſolute In- 
Fnitude, which realiſes thoſe Modes of Crea- 
tures, and Tranſubſtantiats them into p 
tive and zeal Qualities. So true is the MN 
taphiſical Axiom, quicquid in Deo, age Deus 
elt. I do not here contend: that there may 
not be acceſſory Ideas, in the Divine Intel- 
lect, or that there may not Arbitrarily ariſe 
in the Divine Intellect, Images of Beings, 
whoſe Exiſtence is Fact, is not neceſſary. 
Since the Idea of a Creature, cannot be ne- 
ceſſary to him, elſe they would neceſſarily 
be. But even - thoſe Acceſſory or Arbitrary 
Heat, in the Divine Imagination, by being 
there, become of a quite different Nature 
from the like in Creatures, for by being 
there, they (by Virtue of his abſolute Inji- 
nitude) receive a Being infinitely ſuperior to 
the like Ideas in created Beings, not ne- 
ceſſarily, but with infinite Freedom and Li- 
berty, And thoſe Affections and Properties 
in Creatures, which in them are but Modes, 
when Analogicalh carried up, to the like 
or ſimilar Affections or Attributes in the 
Divine Nature, are in him the utmoſt Rea- 
lities, as being complicated with abſolute In- 
finitude, and thereby transform'd or exalted 


into real Qlantities or actual Subſiſtences. 
e en tbr 578 a $9424 
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24 Hence, Power, Subſzft ce, Duration, Knows 
ledge, Wiſdom, Goodneſs, Beauty, G&c. which 
in created intelligent Beings, are the Ima- 
ges of Omnipotence, Neceſſary Exiſtence, Eter- 
nity,, Omniſcience, the Divine Sophia, Be- 
nignity, infinite Perfection, & c. in the Di- 
vine Nature: And are but Modes of Be- 
ing, and not eſſential affections in theſe, are 
in him infinite Realities, and living active 
Principles, And he that wou'd reaſon Ana- 
ogically, from the Nature of theſe in cre- 
ated intelligent Beings, to the Nature of 
thoſe in the Divine Eſſence, without ha- 
ving the utmoſt regard to the abſohite In- 
fnitugde, which in a manner quite changes 
the Nature of the former, and exalts them 
into a different Category, wou'd be miſera- 
bly miſtaken. For Inſtance, he that, becauſe 
the Duration of natural Things is Succeſ 
five, | wou'd conclude ſo of the Divine Eter- 
nity: He that wou'd reaſon becauſe humane 
Power cannot give Being and Subſtance to 
that which had none, the Divine | Ommipo- 
tence cou'd not: He that wou'd infer, that 
becauſe the Knowledge of Rational ereated 
Beings is Progreſtbe, the Divine Omni- 

ſcience were allo Progreſſive, muſt be egre- 
giouſly miſtaken: Becauſe in this Analog y 
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he does not take in the . abſolute Infinttuds 
which elevates and exalts the Duration Po- 
wer and Knowledge of created Things, in- 
to a Degree” of Reality of which theſe are 
but the Images or Pictures. He that from 
the Picture of 2 Man, wou'd Analogical) ly 
reaſon about-Humane Nature; from the blen- 
ding and poſition of ſome Colours on Can- 
vaſs, -wou'd reaſon to Life, and Knowledge: 
Or! from the reflected Image of the Sun in 
Water, wou'd conclude of MY. and Heat, 
e not err more of. ome 


* 2 * 511 
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— Sale aa eee Riese : The 
| Doiverrbblougith to the Body,” are not only 
nur op but very low in the Order of Fi- 

fiites: The Fye perceives not diftinaly a 

— large nor ſmatt Object. Too ſtrong a 
Noiſe. ſtuns the Ear, and one too weak does 
not act upon the Organ * Neither of them 
produces a diſtinct Hearing; and it is ſo in 

all the other Senſes.” 'Fhoſe Organs are ſo 


\ 


| Efte&s of common Life, the Objects that ne- 
_ ceſſity of Subſiſtence do moſf readily pre- 
ent to us. Fheſe they are fitted for, and 
little elfe; they have à wonderful Facility 
in manifeſting theſe diſtin&ly to our Minds, 
ane have a * 3 to the Objeas 


contriv'd, as to perceive beſt the ordinary 


1 4 


"of Keligion. 7 1 = 


= us, — ſeem not. — nor de- . 


gn d for Curioſity, or conveying much more 
Knowledge to us, than 1e i the conve- 
niencies 15 Life require; Elſe infinite Wiſ⸗ 


om and Power might have eafily formed 
chem ſo, as not to need thoſe, help and a- 


fitances., which we are obliged to employ 


when, we aim at any more particular Know- 


ledge of the intimate Natures of the Things 
about us, than conveniency makes neceſſary 
ot commodious. The Faculties belonging 19. 
the Rational Soul are likewiſe Finite, but 


of a higher rank of Finites than thoſe Powers 


belonging to the Body. The Hnagination 
can} paint a larger Idea, than the Eyes can 
ſee, and the Memory lodge à greater ftore 


of Images, than all the Senſes can preſent 
at one time; And the Underſtanding can 
combine and disjoin theſe, and compare them 


many different ways: But, ſtill theſe Facul- 


ties are but Finite in their Capacity. We 
can form no diſtinct Ideas of Millions: of 


Millions, of a Multiangular Figure, or any 
relative Infinite, ſ hope or great: The Ima- 
zination ſeems not able to contain theſes 
there is no room on it, for fo. large Pi 
dures. The Memory is the Repoſitory of the 
Images that have been framed; on Phantaſy, 
and can go no further than it reaches; nay. 
ſeldom or never contains more than. a ſmall 
. of hole The ee can FER 
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no farther than theſe two afford Materials; 
it's Works being to Collate, Combine, and 
Garble as it were, theſe Images and Ideas 


the Imagination and Memory preſent to it. 


All theſe 'are Limited, as the Senſes are, 


\ . tho? not quite ſo ſtraightly, becauſe the Un- 


derſtanding may '' variouſly combine thoſe 
Ideas they have convey'd to the Imagina- 
tion and Memory, and fo encreaſe their 
Number: And the Will having no ſybje& 
Matter to proceed upon, but as it is prepa- 
red dy "thee prior Faculties, can go no fur- 
ther than thoſe allow it. The Underſtan- 
ding may diverſify theſe as far as their 
Combinations will reach, and the Vill may 
pick and chooſe among theſe, but ſince it 
cannot create Objects for it ſelf to work on, 


it muſt be Limited to the Images and Ideas 


on the Imagination and in the Memory. The 
Will J mean, as it is Faculty belonging to 
the Rational Soul. All theſe Faculties ſeem 
to have been originally defign'd for Nothing 
but this material World, and the Syſtem of 


Things about us. They. help us to no 


Notion or Conception of any fort of Beings 
diſtin& from Matter, but in ſo far as Ana- 
bog y will bear us out, and even as to the 
material World, they feem fitted for little 
elſe, . beſides the groſſer, more general and 
more neceſſary Knowledge of Things that 
are required for due Conveniency, or Sub- 

| \ | ſiſtence, 
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ſiſtence, and bu 
but. lines of the - real” Natures of Things. 
Every thing that might violently entertain 
our Curiofity, or flatter our Vanity, as 
to the Knowledg of the Natures of Things: 


Seems to have been induftriouſly coneeal'd from 


ts, and no Färulties to have been indul- 
ged us, for theſe purpoſes, leaſt they fhou'd 


have withdrawn us too ffrongly,; from things | 


of greater Moment to the end of our Being: 
Elſe infinite Wiſdom and Power had con- 
triy'd them after à more perfect Manner, 
with a larger Cupacity, and à ſtronger Energy. 


As to the Faculties of the | ſupreme Spirit, 


(which is a" third Part of intelligent com- 
pounded Beings) they moſt certainly are. in- 
finite in their Capacity and Energy, I mean 
they may be enlarged and encreaſed- with- 
dut Bounds or Limits, which by Def. 4. 
is to be relatively Infinite. Not only the 
Ads of "theſe Faculties may be Multiplyed 
perpetually; hut the . Cap 
theſe, may be diſated and intended without 

Bounds or Lithits: | The Perception, the De- 
tres, the Vill, (the Faculties belonging to 

the ſupreme Spirit,) are unlimited and bound» 
tefs, fitted and deſign'd for infinite Objects. 
Theſe indeed are the firſt, Principal, and Ori- 


tine! -Faculties, belonging to all compoun- 


ted _ intelligent Beings : By which they are 
made capable of Communicating: with - the 
MM. „ ſupreme 


I”, 


'and' ſhow but ſome of the groſſer | 


acity and Energy of 
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ture to the funreme Spirit, is the Rational 
Souh;> whereby, they are enabled to commu: 


nicatę with the, materiel World i] And to 


the Ftukies of this Secondary; Part of the 
Commuſition, the Senſes of the Body are 
the, Conduit, aud Conveyances, which make 
upathe Third, and laſt, part of ee 


intelligent Beings: In the due Subordination, 


thai ptrfect Harmon, and perpetual Concord 
af che Three, with each other, the Per- 
Fædlion of theſe Beings does confiſt: In their 


Hiſcaru, Cunfiiſion, and Rebellion, one againſt 
the other, their Degeneracy,, Corruption, and 
Fall At. can he no difficulty to thoſe who 
are acqua inted with the Analogy of Things, 


tu conxeive -haw theſe: ſeveral parts of com- 


pounded intelligent Beings are contain d with- 
gut 1 t Contratiety in each other; 
in their: Primitive and uncorrupted State: 
When: they confider 5 that in Water is con- 


tain d Airk in that Arber, in that Light, 


and perhaps in this laſt, a more ſultle and 
refin'd' Spirit, and all theſe in perfect Har- 
mom, and Concord. But to conſider theſe 


a little more particularly. The Perception, 


as it belongs to the ſupreme Spirit, mult 


of ntceſſity be à paſſive Principle, becauſe 
it cannot create it Objects, but receive thoſe 

ſented to it? That it is Infinite, is plain, 
becauſe its adequat Object is Infinite, 5 the 
W 1 F ſuprems 


N 


* 


ens 


Fer 7 mints: : It, 5 = bellow on in- 


telligent Beings; in order to Communicate 
with the abfohite. Infinite. The neceſſity 
this Third Part of, the Compoſition of the 
sd Rank of intelligent Beings ſhall 
Wards Demonſtrated; I proceed to. 
onlider 7 ee rds, the Juen of 
ſome others S F nad belonging to 
* ee ity tiff 13 1 35 
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he D Elie is Infinite in it's Py the 
moſt Gee, mnoſt Quick, and Sa, and 
wc Hive. Faculty, of the. Min dor f. (piri- 
part of., compounded .unteRligent. Beings; 
5 the. l en l ee dee. 155 
Modi IONS ; of it. MO van Yo 3712 
Demonftrat. Ia be-copvanced of "he Truth 
of. this pr Haien we, need only reflect on 
the Sale of all che Happineſs or Miſery 
of intelligent Beings, and we thall find it 
atiſes from the eee or diſappoimment 
of their Deſires, There is in all... telli- 
gent Beings, a reſtleſs Appetite or Defire 


of Happineſs : From the Moment of their 


Being, Ig all the Ages of Eternity, all 
their Labour, and Travel, is for this, pur- 
boſe: Nor are they devoid of it, either im- 


tiediately in the End, or mediately in the 


Means, for one 9 of time,-in all pe: 
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endleſs Duration. Now this is the necel. 
ſary Effect of the Faculty of Deſire, no Ob- 
jeck leſs than Infinite can fatisfy it, © For let it 
be ſuppoſed to have come to the Poſteſlion, 
of any Object leſs than Infinite, it's plain, 
It can deſire t a greater, and a greater, 
without Ponte or Limits ; that is, it can 
deſire àn infinitely great Ohe, that ls, the 
Deſire it (elf, is Tie in it's Cap actty \, its 
As are Inflantaneous, and it's Enjoy ments 
or Diſappointments, for a time, ſwallow up 
the Ads of all the other F aculties: : And 
therefore" it is the moſt” Quick and Senſible: 
It ſets all the Powers of the whole Com- 
8 pofition on Action, to obtain it's 'Ends, and 
therefore it - the! -moſt  Afive': And up- 
on all theſe Accounts, the moſt Cardinal Fa- 
culty of the Mind: Chooſing or refuſing, that 
is / willing, is but the Defire - apply'd to 2 
particular Object; the Aeclions, are bur 
the Comflexions of the Defs fre, as apply'd to 
this particular Object: And therefore are 
both but Modifications of the n ires, where 
RN Sc. . e. 1 6 | 


Selen, 


To Saban 50% ele Eapatiovs 
Agive; and Senſible the Deſire is, we need 
only imagine our ſelves, ſeparated from the 


ba of Senſe, art the Frome „ 


2 nt 


finite, therefore the Defire- can be per 


|. 


of Life, with all the Faculties of the Soul 
awake: And we. ſhall then be able to con- 
— how Strong, A&rve, Reſtleſs, and 


ſwallow up, and extinguiſh, - all the other 
A&s of the Faculties of the whole compound. 
Thoſe only can moſt: ſenſibly feel the force 
of this reaſoning, who have in ſome mea- 
ſure, and for ſome time been in this State. 
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Since the Deſire is Infinite in it's. Capa- 
city, and may be dilated beyond any fi- 
nite Object, how great ſoever, it is evident 
it cannot be over-filbd, or ſuper-abundant- 
ly (fo to ſpeak) fatisfied,, with any Object 
leſs than Infinite: Since alſo, the greateſt 
relative Infinite, cannot be aſſignable by Co- 
rallary 1. Prop. 1. Therefore the Defire can. 
not be adequally and over - fill d with any 
leſs Object than the abſolute Infinite ;, it be- 
ing capable of being enlarged, beyond the 
Dimenſions of any relative or creaturely In- 
finite aſſignable: And fince by Corollary 6. 
Prop. 12. no Creature can be e In- 


and adequatly fill'd and ſuper-abundantly ſa- 
tisfyed, by nothing leſs than the ſupreme 
and increated Infinite. ON 
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nſatiable, our Defires wou'd be. So as to 
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Objedte, it muſt be 3 Happy for 
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wer the ie — -when lle 
and ſatisfied with it's proper and ade. 


fince nothing, by the preceading Coro 

but the abſolute and increated nfinite, can 
adequatly fill, and ſuper- abundantly ſatisfy 
it. The abſolute and increated Infinite mult 


be it's proper Object, and the De ſire, infinite 


in it ſelf, fill'd and perfectly fatisfy'd with 
it's proper: Object the e: and jincrea- 
ted Infinite, muſt of neceſſity be infinitely 
Happy. * Happineſs ariſing from the Congru. 
ityñ of the Object with the Faculty, and 
this ve 4e wn eee Infinite being the 
proper; and! indeed the: only proper Object, 
(ſincedthe ſuptemes tear is One) it muſt 
alone be the ramen; Object, and fo the 
Faculty being Infinite, the 'Obje& Infinite, 
and they intmitely\Congruous:to: one another. 
The Deſſre, in TheoPofſeſlicn? or Enjoyment 
of this Object muſt of 1 be ne: 
ly Happy. vd Siet bar. : „idsttgill 
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D In "regard: of intelligent : Beings, * eyery 


— thing that is in the Univerſiths-ternm, may 


de fully W under theſe Three 
"I \ ” general 
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| genie Heads, to wit, the Faculty | or De- 
fire, the Objet of this Faculiy or  Defere, 
and the Senſation ariſing from the An, 
yy or Incongruity between theſe two: 

Demonflrat. All the diſtindt Subliſtences 
that actually exiſt, are comprehended un- 
der theſe two general Heads, the: ſupreme 

and abſolute Infinite, and the Creature, and 
theſe can only be Objects of the Faculty or 
Defire. The Faculty or Defire being Infi- 
nite, by the preceding Propoſition, may con- 
tain or receive both theſe, and the Senſation | 
ariſing from their Congruity or Incongruity 
to the Faculty, muſt together with: theſe two 
general Heads mention d, comprehend every 
thing in the Univerfitasrerum in regard to any 
particular intelligent Being. For nothing can 
de Imagin'd in the whole extent of Being, 
Real or Intellectual, that may not be redu- 


ced to Faculty, Object, or Se L ng 
from" theſe, * "Therefore Oc. hy e. an 2 
1 - os 1051 N ler r SD, ; 
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& An 5 — n 
Body „Soul, and Spirit, with proper Rela⸗ 
aul and in Subordination to each other 
is a real EFyitome, Image, or-Repreſenzation, 
of the Univerſitas' rerum omnium. 
Demonſtrat. This is ſo, evident ftom the 


5127 of Things; that tiere can be no 


F 4 difficulty 


— 


— — — — 
72 Philoſophical Pꝛzinciples 
difficulty in it, to thoſe who will conſider, 
that the ſupreme Infinite cou'd have nothing 
more perfect than - Himſelf and his other 
Works, and his own perfect Adminiſtra- 
tion and Government of theſe; to form this 
| compounded Being upon. He muſt be con- 
ſiſtent with Himſelf, |. and his compounded 
More, in their component paris, muſt re- 
ſemble in the leſſer Compoſitions, the ſimi- 
lar parts of the Greater. This intelligent 
compounded Being, being to have 'a material 
part, what can it have more worthy of 
the Work of infinite Perfection, than his 
reater Syſtem of material Beings to reſem- 
le? His Soul or rational Part can reſem- 
ble nothing more worthy of Him, than the 
other higher Orders of created Spirits: And 
his ſupreme Spirit or Mind, will bear it's 
beſt reſemblance, when it repreſents the ſu- 
frame Infinite. His Adminiſtration and Go- 
vernment of the whole Syſtem of created 
Beings, can be repreſented by nothing ſo 
aptly, as the Relations and Subordination 
of theſe to each other, and to the reſt of 
intelligent Beings, which theſe cou'd onl 
be formed pon. In a Word, it is impoſ- 
fible that any Iden of a compounded in- 
telligent Being, made up of ſeveral parts, 
each Similar to ſome greater part of the 


ine © co r tHRRx. 7 


ſervient and Subordinat in ys, to this, ap 


dination, ſhow'd' reſemble his Adm iniſtration 
of the whole. I ſay it is impoſſible it ſhou'd 
be otherwiſe, - to preſerve his | Conſiſtency 
with himſelf, and to carry on this Analogy, 
through every individual part of his Works, 


through the whole Scale of Beings, as it moſt 


certainly is carried. And this is not a meer 
Metaphorical Picture, and Reſemblance, but 
the real and Phyſical Nature of compoun- 
ded: intelligent Beings. Wherefore, Ge. 
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From this Foundation, by a proper Aua: 


log y, with the due Limitations; all the Rer 
lations and moral Duties, of intelligent com 
pounded Beings, to the ſupreme Infinite, ta 
ſimilar intelligent a and to themſelves, 


may be eafily deduced; for Inſtance, do we 
reſemble the ſupreme Infinite, in our ſupreme 
Spirit: Then: as he is the firſt in Order 
of Beings, ſo is this part of our Compo 


Order of Parts. All the | reſt . muſt be Sub; 
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and open our Deſires ſor 


that it may = Ex 
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tho reſt. of the ſeveral Ranks of Bein s, are 
to him: This we are chiefly and mainly 
to Cultivate by fitting it up for him, for 
whidda it was originally deſignd andbeſtow'd 
upon us. Here, we muſt 'afpire' after Him, 
im, by Love 
worthy 'of Him, ſuperior Infinitely, to all our 
other Lobes and Deren: On t is art and 
is Faculties, our Greateſt, our Chief, nay, 
and our only Labour is to be beſtow'd; 
nded, Dilated, and Ele- 
"Ranii in the Order of 


e due Sijbordination may 


vated. to its pre 
our Parts; that 


be reſtored ; which done, all the other Parts 
will perform their proper Functions, in Har- 


mony and Concord. In regard to other in- 
relligent Beings, we are to conſider them, 
as like Images of Him, and bis Works ;, and 
follow them with a Benevolence, p proper to ſuch 
Images, to imitate his Conduct of Love and 


Forbearance,, to all his Creatures,” 'But- this 
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Hence; in 2 proper Ana the W 
of the Spititual; and FR of com- 
Peunded intelligent Beings and of the Union 
between theſe; as far as hey may be known 
by meer [Humane Reaſon, is to be deduced. 
a Co mpounded intelligent Beings, are Epitomes. 


Or 
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or | Images af 1 the Univerſe tas rerum. In their 
Bodies, they reſemble the material Sytem of 
Things, in their Spirizugl Parte, they re- 
ſemble the Spiritual World, the Union of 
theſe two is a feſemblance of, (or is main- 
tai d and preſerv'd after,) the Manner, the 
ſupreme Being, governs the material Syſtem 

Things: Who being (intimately preſent, 
with every individual Atom of Matter, yet 
more' eminently ads from his ſuperior Throne 
of Glaty, having the whole Syſtem of Crea- 
tures, in one View preſented to him, in 
the | univerſal. Space," his ſpecial Senſorium. 
By this Principle, as a Ney, the whole 
Phyloſop by,” of Humane Nature, of the Ani- 
mal, Rational, and Divine Life, of the Pafſ- 


| ſions and Affections of the Soul, and even 


of the Organiſm 'of- the Body, fo far as it 
is Juſt and Genuine, and given to meer 
Humane Reaſon to know, is to be unlockt 
and that not Metaphificall but Phyſically * 
in Reality. But who is N22 for: the 
detail * theſe Pk GM 1 edis 
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Part, of intelligent compounded Beings, is 
evidently to be deduced.” For fince the Pi. 
rial Part, of rb ng oompounded Be- 


ag 1 an 3 2 | Image of the ſpi- 


ritual 
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ritual Worlds and the; ſupreme 5 (that 1 


part which Cod ori nally ' Breath | into-Man) the 
1s: an Epitome,” and Repreſentation of the I . 
«bſolute Infinite ; fine by: Corollary a. Prop, % 
13, he neceſſarily exiſts, therefore the Soil, I * 
_ or: ſpiritual Part (whereof this ſupreme Spi- I 
rit is the Fund or intimate . Subſtance.) muſt I ſu 
exiſt for euer, Not neceſſarily, for that tie 
Concluſion, wou'd drop the proper Limi- © 
tation, in the Analog y, ariſing from abſolute th 
infinitude :. But, as being Images of him, who Il © 
exiſts | neceſſarily, and having their Being ©] 
from him. Ther . is indeed an I e 
active, living Principle, not of neceſſary, (but In 
deriv'd) | Exiſtence. ; They are Immortal, as fe 
having repreſented on them, all his com- ſe 
municable Perfections; of which, perpetual * 
Exiſtence is one, tho neceſſary Exiſtence be 
not; that being contrary to Creation, or de- dl 
riving a Being from another. Immorta- 41 
lity in Creatures, is nothing but perperui- i © 
y of Exiſtence, and if. Exiſtence at all be Il 5* 
- communicable to Creatures, perpetual Exiſtence MW 
muſt be communicable: For Exiſtence, being an 
active, living Principle, will of it ſelf continue x 
Being for ever, unleſs it be deſtroyed : Which in 
is impoſſible, both from the Inmutability of h 
God, and the Nature of his own Immorta- 0 
licy, of which this js an Image, or Reſem- 1 
blance. The Immortality. of ſpiritual Crea: fi 
tyres, is an Emangtion from an Image "od 8 
n | ' the 


„ "of Belt on. 
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an) me aivine- communicable d And 
the muſt reſemble every thing in it, but neceſe 
00; fig, that being, a Contradiction to it's being 
id. But in every other Circumſtance 

it perfectly reſembles the Immortalicy of the 
uſt I ſuperior Infinite, (as far as creaturely Proper- 
hat ties can reſemble” Divine 3 and ſo 
hi- cannot poſſibly be deſtroyed: And this is 
e the true ſource of the Immortality of all 
Creatures. It is true, this Demonſtration 
ually concludes the Immortality of all his 
ether Works, ſince they are equally his 
2 in a higher or — . rec of Per- 
fection: And without all doubt iti muſt be 
four LA 1s calling f God are 
* \Repentance;'' And 5 is the Ge- 
nuine, and as the Schools call it the Apo- 
driflick "Demonſtration, "of the Immortality of 
. all the: Works of God, under fome form 
1 or another, it. is from their being his Ina- 
de ger 1 me their: . 5 e CI 


15 


n if 8 
10 is thi: 8 ings, he Deſire be. 

h 18 the Cardinal Faculty of the Soul, and 
f infince in it's Capacity, is as the Infinite 
,- Spate, to the Divine" Plenitude * Which in- 
„ | finite- Space, nothing created, can adequatl 

fill butt the divine. Plenirude, And in this 
f view, the infinite Capacity of the Deſire, 
e * de 2 as a Bounds Void, made 


WO 


| 2 Pooh 
to receive ſome \Fleeting;: limited. Parts air 
Sypems of Matter, acting by eftabliſhed Laws, 
and an come ly: Order, upon: one another for 
a while, bit can nęyet be: perfectly fill d, 
or adequatly repleniſh d, but by the" ſapreme 
Infinite: Wha: is prefent with, and repleni- 
thes, every point of the great and ninjver- 
1 Pal fof/\Nature: -* mb od viditoq Ton; 
H 9 Gantt a þ 10. 201bor. S311 | 263 
LR 9 NN Sebohum LL. oof 81910 
Lit . 10 Alen 19699, 507 Sade Vileun: 
A + fegard. to, intelligent Beings, the 
| er tur raum onniunm, i Fully; mPprer 
3 ro Heads; 
| acul N „the ec, 
Senſation Sis tg th Wee n * 
congruity, betwiken theſe,” 80 the ſame Ana. 
log with pipper Lämitations, is preſerved 
in the material fen of Things Fot an- 
fwerable! to theſe, Me have: in the dnaterial 
World, Grauitation, which wonderfully Ana- 
byiſes to the Faculty or Defire, in the ſþi- 


ritual World, and / this to that; both King 


the Aﬀive Cardinal, and Euergetict Pfinci- 
ples, of either Spflemscitepedtivaly, Next 


we have a Maſs, of extended ſenſible ae, 


ter, if collectively conſidered; or Sytem of 


material B odies, diverſly figured and ſituated 


in regard to one 2 1f-ſeparately cod(t- 
dered: And in both theſe views, they ad- 
be OR the Subject or Oder of 


Dincivies I: 
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he Deſire re — is ee by Arg: 
Sion or, Aultation. And Laſtly * 4 5 0 


the, e, 1 and Decent Motions, 


and Actions anot er, art 
15 From hs, een e oP be- 
Imp eſs'd, 0 MW. PR. Maſe, and each part i- 


A - = this too anſwers wonder- 
Ne to, the e Principle in the Un. 
verſitas. rerum, Ag this Analog y deſcends 
even ;to particula ies,. for in theſe, we 
bave the 8 the e N and * 
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Heads or Ptiticiples. The Defe, the Ohe 
and the Senſation. ariſing from 'the Congrid: 
ty "br Incongriaty Between” the Faculty 15 
the Oe. Site lh, this 4 

preſerv'd ful and clear, through the Oy 
uz} and material Worlds, and” each parti- 


cular Body, that is, "throng gu the "whole $y- 
fem of Creatukes! It is bi 


robable, 10 


conſtant, aud univerſal an Anal 25 
from nothing, bur from its Patt 2 aud 4, 
chitype in the Nivine Natute: And Without 
all Landen tene cou'd we fully and clearly 
carry it up to it's Source; we ſhou'd there 
find the Origin and Sburcs of this HOLY 
or of theſe ee eflential Re- 
Htions, 'of” the” whole, to the. whole in the 
the GODHEAD. Let ts 


7927 Io manner, to 


up this "Analopy, as flibly 
SP The firſt t 0 Rt 1 
Nature is, the 


to A "fupre eh infinite Nan ent Being, muſt 
de an infinit 10 "Artent, Strong and 


Powerful Thot fight And that, Hot i crea- 


ted, & relative” "Tafinirude expreſſes: it, but 


is" the abſolute and ſupreme "Infinittide ele- 


vates this Deſire. Now them this ſupreme- 
Bias Defire, this Active and Arent 
after 19 * or after à full, ple- 


any, and complear, 6 Objed, — 


„ dan ar! iſe ; 


. 
at. 


mall ſuppoſe to repreſent | the FATHER, | 


the Original and firſt Principle in the Di- 
vine Nature: Seeing then, there is no con- 
fideration - here of any thing but of God 


himſelf, nor is it . poſſible for any other Ob- 


ect, but God himſelf to ſatisfy; and adequat- 
ly to fill this ſupremely infinite Ardor, Thirſt, 
and Deſire of Happineſs. Therefore He- 
bimſelf; reflected in upon Himſelf, viewing 

id contemplating his own infinite Perfe- 
ctions: Tlie infinite ardent Deſire, fill'd and 
ſatisfy d with his own eſſential Happineſs : 
The brightneſs of his Glory, and the ex- 
preſs' Image; (the eſſential Idea, ) of his Sub- 
flance, reflected in upon bimſelf: Or God 
bimſelf;  reduplitatively contemplating Him- 
ſelf (He having nothing elſe poſlible, to be 
the Object of his Love, Delight, or Deſire) 
repreſents to us the Begorten Deity, the 


SON, the ſecond Divine Principle in the 


Order of the Godhead; Upon this reflexion, 
eontemplation, and poſſeſſion of God-bimſelf, 
n Himſelf; there muſt of neceſlity ariſe; a 
ey, Happineſs, Acguieſcence, and Satisfa- 
ton of God. himſelf within Himſelf, ſo muck 


the more Perfed, Full, Extreme and Infinite; 


s his Deſire, Thirſt, and Ardor after Hap- 
dineſs, was Active, and Strong. And this 
may thadow out to us the third and laſt; 
in Order, of theſe eſſential Principles, in 
this myſterious e to wit, the HOLY, 


— 
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GHOST. And cho theſe three Relations, 
of the Godhead in it ſelf, in regard to Crea- 
tures, and. when deriv'd down ,Analogicaly 
to natural Things; may appear but Modi. 
fecations of a real Subſiſtence, yet in regard 


to the Divine Nature, and conſidering his 


upreme Infinitude, they muſt be eſſential, 
e real and Voing . 5 and 
in this Image, and view of the HOLY 
AND UNDIVI DED TRINITY, love and 
. poor. is it is; It is ĩimpoſſible the SON ſhou'd 


be without the FATHER, or the FATHER 


without the SON, er both without the 
HOLY GHOST. It is impoſſible, the SON 
ſhou'd not neceſſarih and eternally. be Be- 

gotten of the FATHER, or that the HO- 
I GHOST ſhou'd not neceſſarily. and eter- 


nally” proceed from both He neceſſarily ari- 


ſing from the Senſation of the infinite Agree- 
ment and Congruiy of the Object with the 
Deſire. And tho? the Idea Image, or Re- 
preſentation, that God makes of Himſelf to 
Himſelf, be the ſame: God in Eſſence, ſince 
it is a molt perfect, expreſs, and ſubſtan- 
tial Image, or Repreſentation of the whole 
Divine: Subſtance and Nature, and neceſart- 
ho has in it, the whole, that is in God, 
and with the ſame infinite Perfections, that 
is really in the Godbead Being only the 
Biviniy, reflected. in upon it ſelf, Yet: there 
is a. difference, between the Idea, due, 
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and Repreſentation, and the original  Divis 
nity; For the ſame Perfections which are in the 
original aud contemplating Divinity dired yñ are 


but indirect, and by reflectiom in the contem- 


plated and e gotten Deity; and they differ; 


by the Relation of Begetting, Contemplating, 
and, Repreſenting 30 and being Begotten,” Con- | 


templated, and Repreſented :'' And tho*-thefe 
be only merr Relations, and Modifications, 
when transfer d to natural and created things, 
et are they infinite Realities in the Deity. 
, Acquieſcente, and Happineſs, that ariſes 
— Divine Nature, from contemplating 
and poſſe ng Himſelf IT this oen inſinite 
berfections, within Himſelf. And theſe three 


Relations, of Contemplating,' being Contempla- 


Which in a natural view, uwu'd only be 
Modifications; Yet in the Dioine Nature, 
are infinite Realities and ęſſential and li- 
ving Principles: And may ſerve as a faint 


and imperfect nage of THIS ADORABLE ' 


AND  UNSEARCHABLE MITISTERT. 
Now tho' theſe views, and Repreſentations, 
of this INEFFABLE AND INCOMPRE-« 


HENSIBLE MYSTERY, ariſe natural and 


neceſſarily from the Analogy of Things, ſuf- 
hciently eſtabliſhed in the preceding: Propo- 


ſtione; and without all doubt, have ſome 
rea Truth in them; ſince it is certain, the 
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Relations and Modifications of Subſiſtence, 
ate really in intelligent Beings, in the ma- 
terial Syſtem: of Things, and in palticular 
Bodies: And cowd have no other Riſe and 
Source, but from their Pattern and Arc hicype 
in the Divine Nature. Yet when apply d 
to the ſupreme Infinite, theſe relations and 
diſtinctions, muſt be expreſs'd in Words, 
that have a quite different Senſe affix'd to 
them, by common uſe, from what they 
| ſhou'd here import: And fince the Attributes 
and Relations of the ſupreme Infinite, muſt 
be Ancompre henſible to finite Creatures, eſpe- 
clally to Creatures, converſant only about 
low, groſs, and material Images 3 all I won'd 
be underſtood to conclude, from this Analogy, 
thus raiſed to the ſupreme Infinite is, that 
Reaſon may form an Analogical imperfect 
Inage (and that's all it can do) of this 
INCONCEIVABLE MTSTERT, which 
may in ſome meaſure help thoſe, (who have 
not attain'd to a more perfect Guide or 
higher Lights) to believe the poſitive Rela- 
tions of his own Nature, by God himſelf, 
=_ they be not able, perfectly to compre- 
end or expreſs them. And if this poor 
Repreſentation, of ſo PROFOUND A MY- 
STERY, fo Certainly, and FULL reveal'd 
in Holy Writ, can by the Divine Bleſſing, 
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any. wiſe Contribute, to ſettle and quiet ſo- 


ber and honeſt Minds, I ſhall have my full 
* 1 Intention, 
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Intention. Nothing leſs than Omni tence, 
and Omniſciencæ, being ſufficient to. deal 
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with thoſe, who are otherwiſe diſpoſed. 


© Propoſition XVIII. 


There muſt of neceſſity be ſome Princi. 


ple of AGion in intelligent Beings, Analagous 
to that of Actraction in the material Syſtem, 
and that is, the Principle of Reunion with 
the ſupreme Infinite, by him originally im- 
preſs'd on their | ſupreme Spirits, | 

Demonſtra-r. That there muſt be ſome 


Principle of Action impreſs'd on intelligent 


Beings, Analogous to that of Attraction in 
the material Syſtem, is evident from the 
Analog y of Things, the Conſiſtency of the 
Works of the ſupreme "Infinite with' them- 
ſelves, the 'Uniformity conſpieious in all the 
Creatures, and that the material are but 
Images and Repreſentations according to their 
reſpective Natures, of the ſupreme Infinite, 
as well as of the intelligent Syſtem of Beings. 
There muſt therefore ſome great Principle of 
Uniformity, run thro? both Syſtems, that is, 
the whole Creation. Now that Attraction, 
or ſomething Analegous thereto, is the great 
Principle of Activity in the material Syſtem, 
has been ſuffjciently Demonſtrated in the 
former Part of this Treatiſe. There muſt 
of neceſſity therefore, be ſome great Princi- 
| +2 Ple 


wcal Principles 
ple _ Analogous to this, in che Syſtem | of in- 
telligent Beings. And that this can be no. 
thing, but that great Principle of Reunion, 

6 _ the Author of their Being, original- 
n on every intelligent Creature: 
ident from hence, to wit, that the ſu- 
_ infinite Being, in finitely powerful, and 
perfect, muſt neceſſarily ſubject, draw, and 
unite all intelligent "Ay to Himſelf, to 
make them as happy, as their reſpective Na- 
tures can admit. That Himſelf is cage Sole 
Ohject of their Happineſs can not be doub- 
ted, there may be collateral and acceſſory 
Objects of their Happineſs, but even theſe 
muſt flow fram- him: But that he is the 
ſupreme Obisct, and the ſingle one that 
can yadequarly +4atigfy; them, has been ſhewn 
before: That theiefore, to bring them to 
this Happineſs, he muſt impreſs upon, or 
.derive to them, a+ Principle of Reunion with 
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himſelf, is "as becauſe this is the ſingle 
mean, to bring them to this end; for the 
known Law of Nature, obtains even here, 
and every Where, to wit, that A&i0n and 
Region is Mutial, ſo that if the ſupreme 
a me ouch heres them. -to ey in- Order 
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impoſſible infinite Perfection ſhou'd make in- 


End. Wherefore the Supreme Infnite, cou'd 


not make intelligent Creatures, without im- 


planting in their Natures, a, mot ardent De- 
fire, an eſſential Principle, interwoven in the 
Subſtance of the ſpiritual Natures, of being 


te- united with Himſelf, in order to make 
them as happy, as their relative Natures 
will admit of. Beſides, intelligent Beings 


(as to their ſpirituaF part) are Images of 


the ſupreme | Infinite by Prop. 15. In him 


there is an infinite Deſire, and Ardor of 


poſſeſling and enjoying Himſelf, and his own 
infinite Perfections, in order to render him 
happy, he himſelf is the ſole Object of his 
own, and of the felicity of all his Crea- 
tures. There muſt therefore be an Image of 
this his infinite Deſire after Happineſs in 


| Creatures; and this Image, 
can be nothing but this Principle of Reu- 


nion, ſince nothing but this can unite them 
with him, to make them happy. Laſtly, 


an intelligent Being, coming out of the Hands 


of infinite Perfection, with an Averſion, or 


even Indifferency, to be re. united with it's 
Author, the Source of it's utmoſt. Felicity, 
is ſuch a ſhock, and deformity in the beau- 


tifal + Analogy f Thige, ſuch a breach, 


and gape in the-bormanious Uniforniſy, ob- 


ſervable in all the Works of the Almighty ; 
| anc 
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telligent Beings, for any leſs or any other 
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and that too, in the nobleſt and higheſt 
part of his Works; as is not conſiſtent with 
finite Wiſdom and perfection, much leſs with 
the 'ſupremely\ infinite Wiſdom of the ALL. 
PERFECT. Wherefore, Oc. d. e. d. 


Corollary I 


Hence we may diſcover the Source, of 
natural Conſcience, and of all thoſe Motions 
and Convulſions, that are raiſed in the Breaſts 
of compounded intelligent Beings, upon the 
Commiſſion or Omiſſion of certain Actions: Of 
that Comfort, Joy, and Support, in ſome; 
and of that Dejection, Dread, and Terror 
on the Minds of others Where no natural 
Caufes can be aſſigned. Hence the noble 
and fublime Diſcoveries of the antient Hea- 
then Philoſophers, in the Principles of mo- 
ral Virtues, without the aſſiſtance of Reve- 
lation. Hence it is, that Scelerats, can by 
no Arts, nor any Amuſements how violent 
ſoever, ſtifle the Cries of a wounded Con- 
ſcience; and hence alſo, it is, that honeſt 
and upright Minds, are ſometimes ſwallow'd 
up, by a Tranquility and Peace that ſurpaſ- 
ſes natural Underſtanding. That this Prin- 
ciple of Reunion, is defaced, buried, and in 
Tome meaſure as it were, obliterated, by con- 

trary Attractions, by: Senſuakty, and the vio- 
lent Amuſements of Licentiouſneſs in com- 


- pounded | 
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pounded intelligent Beings, is no more an 
Argument againſt it's eſſentially. belonging to 
intelligent Beings, than the Ideoriſm of ſome 
is an Argument againſt the Principle of Rea- 
ſon in humane Nature. But 


Corollary II. 


From this Principles being ſo radically 
implanted, - in all the Individuals of intel- 
ligent Beings, and from the ſo very few 
Inſtances and Remains of it, conſpicuous 
in the humane Race; we may gather the 


infinite and univerſal Degeneracy, and Cor- 


ruption, of this ſet of intelligent Beings, 
from their Primitive and Original Inſtitution. 
This Principle was moſt certainly implan- 
ted in their Creation, in the very Fund, 
and Subſtance of their Natures, and yet 
there remains but few Footſteps, and In- 
ſtances of it's Being, or Effects. There are 
indeed (as in the Greater World) ſome le- 


minent  Lineaments,; of it's original Beauty, 
ſome: magnificent Ruines, which ſhow what 
it had 2 en enough to Demonſtrate the ori- 
ginal _— Beauty, and real Being, of 
ſuch a Princigle, in all the Individuals of 
this. as is evident from the Pangs and. 
Tortures of natural Conſcience, when it is 
unter- acted. But the little effect it has, 
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gible Characters, ſtrong 'Out-lines, and pro- 
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evident Demanſtratien of: the: deep. and un 
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cover of the Works of Nature, is from this 
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4 and Eternal Happineſs of all intelli- 


of —— ion; brings about the Comely an” I 
Harmonious Motions, of the reat Bodies f te 


from what it was deſignd to have, is ap 


verſal 3 . —_ a wa £ intellign 
deine 


nee ns d 
Gndiny in. 
Hence we may further diſcover, the 
Force; Truth, Univerfality of this won- 
derful Analgg 1 Things ip — we dif- 


Source, and wheneuer we get the leaſt 
Glympſe into the manner of the Divine 


Infinite it may So 
be very properly called his Attraction of 

them, and as to them, their Central Ten- 
nleney or Gravitation (ſo to ſpeak) toward 
— and this Principle of Reunion, if at- 
ended to, duly. Cultivated, and Expanded, 3 


oy'd as: certainly. bring about, the Tem- 


gent Beings. in the ſpiritual; World as that 


the material Morld. This Principle of Re- o 
union ĩs the original — Spring of iP x, 
as Deſire, fore. Demonltcateds: to be the d 
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an Gare F acuity of — ſpiritual Part of in- 
ni- gent Beings. The Principle of Reunion, is 
ent — hos: and Foundation of the Defire, in 
regard to it's firſt Cauſe and original Im- 
ln „ by the ſupreme Infinite. This 
Principle of Reunion, as it is conſidered, as an 
iofinitely active, quick, and.. ſenſible F aculty, 
in the ſpiritual part of compounded intel- 
ligent Beings, is the Defire of Happineſs ; 
as it is conſidered as a Theological Virtue, 
it is Charity z and as it is conſidered as a 
Rule of Action, it is natural Conſcience. But 
the Principle of Reunion, in it's whole ex- 


tent, as it wag originally impreſs'd upon, 
and quite interwoven with the intimate 


Fund, and Subſtance, of the 3 part 
of compounded intelligent Beings, n 
ww; —— and Root of all theſe. 


Galley w. 

W the true and . Nature, of 
wa) Good and Evil, and of all the e 
ral Virtues, and Social Duties of Life; 
from their genuine. — ad: Source, is | 
to be derived. Whatever retards, or oppo- 
ſes this Rewunion,” in intelligent Beings, is 
to them Moral Euil; whatever promotes, 

or advances this Nn! is to them Mo- 
Fs Good. Beſides, this Principle of Reunion, 
duly > regularly »Unfolded, -and 
Seq) carefully 
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carefully Attended to, muſt neceſſarily pro- 

duce and perſect in the Soul univerſal Cha. 
riiy; that is, the Love of the ſupreme 
Being, and of all his Images in a due Sub- 
ordination; and thereby inſtruct, and be- 
get in the Soul, all the Moral Virtues, and 
| Social Duties of Life. All theſe, being 
2 and neoeſſariiy included in Cha- 
| But to explain er matter (which 
3 By, of the utmoſt - conſequence: towards 3 

right Apprehenſion wa jak I a li 
the — * 


A, N. V's 


bref, K. 


f — or che Love of the nn Be- 
N. and of all his Images, in a proper Sub- 
ordination, according to their Rant in the 
Scale of Subſiſtences, is the neceſſary effect 
of this Princi le of Reunion, when ang 
expanded, and ſet at freedom. | 

| — By Corollary 4. Prop. 17. 
nothing but the ſupreme and abſolure Inß- 
nite,” can adequatly fill and ſuperabundant- 
ly fatisfy, the infinite Defires of intelligent 
Beings, the Deſire in intelligent Being is 
their Love, for no intelligent Being can de- 
ſire any in order to make it Happy, but 
what it loves; or can love any thing, but 

what it deſires to enjoy, (Indifference be- 
ing the middle State, a Averſon the equal 
Qppoſite, 


" — 8 Az —_—Lad. n 2 "4 


or Keligion. +117" 68 
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U 


Og — Lu » Defire.) So 
that an infinite. Defre of the ſupreme and 
Tante Tuftaite; is an ardent Love of that 

But the Principle of Reunion; ex- 
anded, ſet at freedom, and arriv'd at it's 
ultimate End and Center, is intirely the 
ſame with the infinite Defrre in intelligent 
Creatures, poſſeſs' d of it's ſole and proper 
Object, the ſipreme and abſolute Infinite, Con- 
8. the Principle of Reunion, expan- 

ſet at freedom, in order to arrive 
it this ultimate End and Center, muſt ne- 
ceſſarily beget, in the Spirits of intelligent 
Creatures, this infinite Deſire of the ſole 
and, proper Object; that is, an infinite Love 
of the ſupreme Being: And by neceſſary 
conſequence, a — af all his Images in 
proportion to their reſemblance of Him; that 
is, the Printiple of Reunion when expanded, 
and ſet at freedom, muſt neceſſarily beget, 
in the Spirits of intelligent Beings, a Love 
of the ſupreme Being, and of all his Ima- 
ges in a proper Subordination, according to 
Rank in the Scale of dee ur 

is is Charigy * 4 * 1 


| Corelle K 


8 «Charley, or the 38 of che fin 
. Being, and of all his Images in a 
mew: Subordinetion, in it's true and ge- 
Leds | Auine 
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nuine Nature, is not founded on Interef 
or the views of Rewards and  Puniſbments; 
but altogether, on the abſftraffed' PerfeBion; 
of it's Object, the ſupreme Infinite. Charity 
in it's Orlen and as it ought to be; a0. 
cording to the true Analagy of Things, is 
2 Phyſical, and neceſſary — of the 
Principle of Reunions It flows: naturally — 
an abe Faculty, and has for it's 
ject the ſupreme” Infinite, in his on — 
pendent 1 #fſential Nature, as he is 40. 
folutely: Good, and Perfect, without any col. 
lateral Views ot Regards. Charity ide 
higher degree; znd in a more noble Crea 
ture (one, to wit, endowed with freedom 
and liberty of Acting) what Motion pro- 
ceeding” from the Principle of Gravitation, 
is in Hrute- matter, or what the Tendeny 
of the Planet, is, towards the Sun, uix. a 
natural Conſequence, of an implanted Prin- 
This is ſo clear and fo: certain, in 
true Phyloſonby, that it is matter of Aſto- 
niſnment to me, how it came once to be 
doubted, much leſs diſputed. Henry Moors 
Argument on this Head, is as cogent and 
juſt, as any Demonſtration in Euclid or 4p* 
"7 pollonius. As the Objed of the Intellect 
© (ſays be) is chat. which is ſumply true, 
und is aſſented to as ſuch, and nat as true 
* to bir particular Intellett which contem- 
ian 2h en is an * that is 


6 « f;mp! ly 


often the only; Motive of Div; 


* Good . 28 * an 40 be 2 
2 fuch, 5 to the Party 


« chat thus 3 2 in another place, 


he uſes the familiar Wuſtenion of Ginger- 
Hoes and Machematitks, wherein he grants 


of it's Felteleb, 0 


them; 3 ſo without 12 e 
Perfection for it's, oπ 55 


e 
mult, be the proper Obje& of. Divine Chas 
iy, without any . N to the 
party loving ae Not that Intereſt, or 


View to l 


de and e 5 


And always is 4 very proper and .landable. 
one, when infinite Perfection is the. Object. 

And in reality, it is as high, as moſt of 
the lapſed Race of Adam, in their — 
berate State can riſe, to. But as things are 
in their original Natures, were in their Ia. 
regral, and muſt be in their reintegrated 
State. Infinite. Beauty, or Perfect ion, ,with- 
out, any regard to Self-intereſt,,or. any view 


10 "Rewards, or eee . is, Was, an 
A 4 mu 


2 | — De | 
” the 8 204 > ſole Object of | te 
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GHSLS. 0 my 2 
e the Service vin 5p, and Homazs ? of 

| 35 owe to the ſupreme | is foun ed Ve 


upon his ou HH ' Exrelldntics, . 

ind 2 * Ha and not om His Reward; 
Puniſomentr; there neither ever was, 

— ever cou'd be, any room for Cbntratii, 
or Pactiont, between che ſupreme. Being, 
and his intelligent Creatures, in the origi- 
nal Conſtitution of Things He made all 
Things. the Word of | bis- Power, and for 
bis Pleaſure they are and were created. In- 
finite Perfection is to be Lav'd, Aamir d, 
Ador d, and Serv'd, for being infinitely per- 
fect Amecedently, and without any regard 
to Creatures: lap 1d when Creatures are brought 
into Exiſtence, this . A Reaſon of Love, 
and Adoration, ſubſiſts, and in order of Na- 

_ - eee” Digvity, is prior” and / preferable 
do all* othier Reaſons. Creation adds nothing 
eſti: to infinite Perfelion, but a Circum- 
flancr only, which too; intixely evaniſhe# 
when brought into Compariſon, with the 
original Beauty of the abſolute Infinite. All 
his Creatures that act naturally, correſpond, 
and are faithful, to the greateſt exactneſs, 

| W His original Tpreſjans and his * 


—_— — 


+ TP Ketigion: me 's 


ted Fee T HT Ends on them. Tue Ce 
Fo 7 Orbs,. the Sun, Planets, Comets, TY 
Stars, thoſe huge unweildy "Nafics 
of. Miite er, pejolhe” in regular” Pelodt and 
conſtant : "Order. by their inipreſs'd Power 
of Gravitation and Primitive" Frame. 'The 
Vegetable Tribes. are faithful 40 His appoig- 
ted Seaſons, _ os 99250 81 7 0 "Tac credly 
oDey.. their, pubred Inft in&. 5. 0 Only bis com- 
ounded 8 re tures, s, if they at all 
bey, 0 it 5 c own, hot 8 ſake, 
that is; they "tt 1 CH 13 Thel own ul 
timare End, contrary to what 'was Deton- 
rated, Coroll + Prop p. 27. It is true 


hi 4% 


re-of Things, it's abſolutely, Ah 
I by to Ve ide no and 


i 0 t 1 5 their 2 os T, 4 


Natute,. of GOD: ts Ad, of 
> aing fait 1 to 


their Wi 
this 25 5 7 "theſe Two may be" cn 
dered apart, and "Mentally ty "abſtcatted the 


from tlie And the. laſt 1 1 50 4 

terior 19 and, in the Ordet 85 Thos 25 

precede the. mer: : So that en 155 in- 
t this Order, and bting in our E. 5 


875 as the, ſole Moti be, or, the . preferabl 


Mortve to 01 r Duty, 6. bag become Jul Sf 
the moſt groſs aud black keft 1dolatry : For he 
who loves and worſhips the 23 Being, , 


only ä his own Happineſs is thereby 
H broutzüt 


rm 
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ppl ele is. Y Magic End,” 
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o: As vl of afl 1 n 
Per. Sy] on Hegi 1 of he Lam 
5 tr A e Greer?” and 
f ; conſut 12 0 OE of Chriſtianity 


0 eur 12 V bang both 
ro 0 7s the 400. 
ISTIANITY, 

7 n 7 the. Law 
e Being is the 1, 

5 15 Felicity of all intel 
e and Charity the mean to 
1 this end. 
. ' Propoſitzon,” then is Charity the con- 


te e u © Chez lang *. The 
. * th. i 5 - whole Ib 
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48 is evident from the pre- 
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whole of) Chriſtzanity is nothing but Rules 
for attaining this Loe, or Mealures whers- 
by. to remove! the Iwpediments chat hin- 
der this Principle of Reunion (the ſource of 
Charity) from Operating, or means to deſtroy 
the conttaty Aetroctione which diſturb the na- 
gl en e this Principle of 
poſed;, and: Comnteraged, - neceſſarily beget 


qd Me x. at a6. ES. CS 


wſhantly be united with it's Center, and 
nei mutt Did the fupreme: and abſolutæ Ine 

fats. q; ed: Tx Wen e e hw 
Mont eh 20 Hin (in id of eo boot 

5 * DINER THY Sehon. E Bas eas T 
— 10 this Doctrine of pure Love, there 
„e made hat Two Objections which have 


% Weigbn or Forde in them. The. Firt 


1 5 Love and Obrdi- 
2 Nate, urge hy Hoſes and the Prophets 
þ CHRIST and his Apoſtles, are founded on 
1 and: Puniſhme nta, and that there 


„Ne without Bleſpheny, we are not to of- 


V ber at, or pretend to, more high and ſub- 

L ume Moriues or Principles, than the Friend 
000, and the SON OF GOD, (the Stan- 

ard in their ſeyeral Diſpenſations, of Pu- 


g, 10h0 loves all, pin Creatures better 
W "mw 
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this Dien! Chority, whereby: che Soul wond 


„ Iiy and Perfection) thought fit to preſs or 
1- opoſe. The plain and genuine Anſwer to 
e this Objection is, that the Aut bor f our. 
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And that in their lapſed State they muſt 


— 


aſcend to Perfectiom by Steps and Degrees; 
aud conſequently that ſoine are to be wrought 
upon. by one mot ibe, others by another, and 
that! generaltp»:the! firſt Steps are mounted 
by the forces fue Terror F rbe Lord, 
before the Love of GOD" ir ſped in tbeit 
Hearts. There are Bubemin OH RIS T, as 
well as grown and perfect Men, and their 
Food (or Motives to Charity) muſt be as their 
Years and Strength are: But our SAVIOUR 
res us, we-muſt love the MD f GOD 
with al} our Heart, with all bur Soul, winh all 
bur Strength, and with all our Mind, and if ſo, 
we ſhall have very little Los left behind, forf 
ourſelves.” And bis beloved Diſciple tells us, 
that perfect Love caſteth out Fear, and con- 
fequently Hope; that is, Rewards and Pu- 
. niſbments: Which are true, good, and .- 
ata Motives, tho' not the beſt. The fe- 
cond Objection is from the impoſſibility off 
Loving or begetting Love without a Ke- 
gard to Rewards or Puniſbments. But this 
Objection, ariſes from Ignorance of the true 
Nature of this Affection of the Soul. Love 
is the Complexion of the Vill or Deſires, 
as Was ſhowu Frop. 15. it belongs to the 
NN x T unin- 
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derſtanding is, and ſo naturally, and of it felf 
has no real reſpect to Rewards or Puniſp- 
mentr, which are Motives offer'd by the 
Underſtanding; we Love becauſe we will 


Love, without Reaſoning, or becauſe the Object 


of our Love: is amiable, ' and not becauſe it 
will hurt or heal us. Love is Blind, and be- 
longs intirely to the Will, and not to the In- 


elle. But paſſing this, as perhaps too Meta- 


phyſical, Janſwer, Secondly,.as we may for one 
lingle Inſtant, and for one ſingle A#, ab- 


ſtract from a Reward, forget it, or counter- 


act it, (which no Body who knows the 
preſcindent Faculties of the Soul, and that 


Love and Rewards are eſſentially united in 


their own 1 can deny) ſo we may 
thus Abſtradt again, and again, and ſo in 
Infinitum and thus bezet a Habit for what 
may. once be done, may for any impoſlibi- 
lity' in the Nature of the thing, be done 
jor ever: 1 is a lee _ I pro- 
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Faculties fitted for all the ſeveral Ranks of 


Objects, in the Univerſitat rerum; that is, 


9 75 there - are evidently Three Ranke of 
H3 Objects, 


or Meliglon- TC? 864 


vkinlighten' 4 Faculty of the Mind, the Will, 
and not to the enlighten'd Faculty, as the Un- 
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Objeaa, ir in. the _ Univerſ tas rerum; to wit, 
the material Syſtem of Things, the ſpiritual 
World of created Spirits, and the ſupreme 
and abſolute Inſinite. Intelligent Beings muff 
neceſlarily be fitted, with Faculties. ies to 
theſe Three  generical Ranks of Objects. 


VDemonſtrat. This is evident from the ſe⸗ 


veral different: Mediums, which all infer the 


ſame Conclufon. 1. Intelligent [Beings art 


_ Iwegas, of tbe | ſupreme Infinite, Who alone 
pretty comprehends and knows himſelf and 
all his Creatures, that, is, all theſe | Three 
generical Objeds, in the 27 niuerſitas rerum. 
1 has different Senſations and Perceptions 
Gs; ſar as Diperſiy can be conſiſtent with 
Bis infinite Simglieiq) ariſing in himſelf 
from all theſe Three different Objeds, and 
quently Faculties fitted for them: 
Therefore inte gent Creatures, his Images 


he Raæpreſontations of all his commuic# i 


ble; Perfections, muſt of neceſſity, have Ana- 
lagous Faculties, fitted for all thefe Three 


different Objects. 2. There are ee 


incumbent upon all intelligent Beings, 
wards each other, and towards the , a 
Infinite. Such as) Laue, and Benevolence, 
therefore intelligent Beings muſt be endow d 
witk Faculties futed for receiving the Im- 
dreſſions, and to perceive the effects of theſc 
Ralatiant, elſe they wou'd be in vain: Ane 
theſe arg Tro 0 the); different Ranks ok 
e 
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| bids. being fitted 
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09 a; Tad no os queſtions intelligent 
Faculties 'for the 
Third; B to wit, the rei Syſtem of Things. 
As o the ſpiritual World, induding he 
M arid abſolute Inffire, = it's Head, 
rincip * pe Reunion, whioſe neceſſity 

in intelli ent Bein 


mou'd be 1 with Faculties fit 


appli neſs whi ſole End of their 
Ing. 15 That Fnich 1. the Apodeiftick 
Demonſtration; of the Truth of this Propo- 


ſition, 4 5 ar the ſame time proves the 


Divertity of thefe ſeperal Taeuldes, to de 


33 real as that of the Objects is, is the 


manner 25 which compounded inte igent 
Beings, ate ptovided with Fuculties for tlie 


material Syſtem of Thitigs. Material Things 


are preſerited to them only tlirotgh their 


Sctiſes': , they have a real and material in- 


fux on thels: elſe they are not really per- 
cely'd 5 and all real Knowledge of material 
Thing ings is convey'd into the Underſtanding, 


theſe S055 25, Wherefore it is evi- 
der comp unded intellige nt Beings, are 


eßhdowed with a Faculty 75 perceiving or 


feceiving material Things, thro their Senſes, 


nich is called Perreprion. Next they have 


a. [Leal of 'of paliting theſe Perceptibus. or 
H 4 their 


| 5, I have now Demon 
rated, EN it Dbolutely 2475 they 
| Com- 
munication and Union with the ſupreme In- 
Faire; 15 1 * ot ſuſceptible of that 
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their Images when the Objects are abſent, 

and this is called Imagination, and laſth. , 

« Foc of Combining and comparing the 
Perceptions of | theſe material. Things 


or their Images, and this ys is called 
ina. * 


Reaſon. And all . theſe. Three di 
rations belong to the, rational Soul, 


order to fit it for Communication with the | 


material World. Now by the Analogy of 
Things, ſuch like, and ſimilar Faculties, 
muſt of neceſſity belong to the ſpiritual 


part of compounded intelligent Beings, to 


ft them for. a communication 1120 the Two 
remaining Ranks,. 72 Ones 5 ,...t0. dM ; 


* „ * 2 4 


ſes, Perception, Imagination and Underſtan- 
ding, for com municating with the ſupreme 
Infinite. For, this Analog y will. perpetually 


true, from the Simplicity and 


hold 
Dai of the Divine, Nature, to wit, ſuch 
—.— Faculties are. by which we commu- 
ae with the material World, ſuch Ana- 
178 0 and with proper Limitations, are 
thaſe, by which we Communicate, with the 
| World, of Spirits, and the ſupreme Infinite, 
And aß we ſe campounded intelligent Be- 
ings, have ee y Senſer which ſolely be- 
Jong -t 10: the material V /orld, ſo in the Ana- 
en a Things, 1 muſt hive Faculties 


9111 a different 


7 of mig. 1 pes 550 Sen- 
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ferent and diſtin& in themſelves pecu- 
liarly fitted and appropriated to the other 
Objects in the U N tas rerum. Where 
el Wy feel ie af 


$1 * 
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+ Corollary "ap 


A 


1 we may conceive the Reaſon ky 
in Holy Writ, max. whole Man is  diſtin- 
guiſhed into Body, Soul, and Spirit; whence 
comes the diſtinction, 'of the natural, and 
iritual or inward, Man; Between the Law 
Oe: Members, and the Law of the Mind. 
eſe Diſtinctions, and Diviſions, I ſay, 
are eaſily conceiv'd from the foregoing Pro- 
25 tion. For the Body and rational Soul 
long to this material Syſtem of Things, 
and àre fitted with Faculties for Communi- 
cating with it, and is called the outward 
Man, and the following it's practical Dictates 
in Rebellion againſt, and in Oppoſition to, 
the Dictates of the Spirit, the znward Man, 1 
the eſſential Principle of Reunion, the Law 
M the Mind, which is fitted only for Com- 
municating | with the ſupreme Infinte : I ſay, 
the following the practical Dictates of the 
firſt, in oppoſition to the Dicłates of the 
latter, is called in the Language of the Spi- 
fit, the ate 0 Lau a the Members, 
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hs 18 are Three 2 bibel 
Orders, or Predicaments of f Being to wit, 
GOD the Creathy "| Things, created 
Spirits, and material Bodies: So there are 
Analogicatly in compoytided intelligent Being 
' Three different and diſtinct wee ada pech 
and appropriated, for Communicatifig with, . 
an oy "theſe" r teſpectice Obſects: Wbereof 
y one is endowed” Wir Proper. Senfes 
2 and Faculties, different and diltind 
Pr each —.— 3 is, 118 3 Arian 
m of Things, 15 ject of 
the Senſes, and rationa 800 5 and 1. 5 
Principle is fitted with” onward Senſes, Per- 
ception, Imagination, Underſitnding, 00 Will, 
So che Principle, whereby, they are fitted, 
to Communicate with” the created ſ] pititzial 
World; ig endowed with Ho Sehe Ima- 
gination, Vnderſſanding; and Will: and the 
Juprems Spirit, or Third Principle, whereby | 
they” are fitted to Communicate with the 
ſupreme uncreated Infinite, is endowed With 
zune (fo to ſpeak) Senſes,” Inia magination, | 
Underſtanding,” - and Will; and” ll theſe in 
their primitive and original Zonftitution, in 
Sabordination , Harmony, "and j7y 
without Contrariety or Confuſion one with 
* | another, | 


2 h 
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practical 
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e le This Cprollary i is as = "he 
1 of 8 is. 


INT we 11. dener the. true and ge- 
nuine Nature, and Extent, of the Degene- 
racy, Corruption, and Fall, of the Humane 


| Race of intelligent Creatures; which conſiſts, 
in the Confuſion, Diſcord, Rebellion, and Con. 
trariety, of theſe different and diſtinct 1 
ciples one wih, and againſt another; 


throwing of that aue Suburdination, Sehe. 


fon, and proper Rank, and Order, that 
was originally eftabliſhed among theſe Fa- 


eulties; according to the Dignity of theſe 
different Objects: the —— ature, and 
the Analogy of Things, and following the 
Lig — Conchifions deduced 
from theſe rebellious Faculties. That is, 
when in this Anarchical and rebellious. State, 


of humane Nature. The Faculties belong- 


ing to the material World, preſumes to Judge 
of, and determine the Nature of the Sub- 


jefts,; belonging to the ſupreme: Spirit; takes 
the Government and Adminiſtration of tbe 


Whole Man} which properly belongs, in 


the Order of Nature, to this Third Prin- 
ciple, leads rhe other Principles, as Slaves 


and Captiues, and forces them to comply 


with tl N DPS: — preſcribe, 
15 &- l ' and 


\ 


bow os Philoſophital Principles pr 


ts, S Ate fe 


and deduce in their uſurpꝰ Superiority F and 


under this complyance, begetting and: prody- 
cing phyſical and durable Effects, the whole 
Order of Nature; and the material Syſtem of 
Things, ſo far as theſe phyſical and durable 
Effects reach, becomes - Diſtorted, . Inverted, 
er & 2 7 Dae S065]. oi; 
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compounded intelligent Beings, which in 
the Order of Nature, and the Analogy of 


Things, is appropriated for the ſpiritual World 


(including the ſupreme Infinite as it's Head.) 


Demonſtrat. Tho this be a neceſſary Co- 


rollary from the freceeding Propoſition, yet 
ſince it is of great conſequence to true Di- 
vine Knowledge, to have it's Truth eſta- 


bliſned beyond all poſſibility of Cavil. I. 
ſhall here ſuggeſt; ſome. other Mediums, or 


ſet thoſe» already ſuggeſted in anbther Li- 
mit, from whence. the ſame Concluſion may 


be deduced. And 1, this is evident from 


the Nature of this Faculty; and the man- 
ner of it's Operating. Reaſoning is the com- 
paring, or the conſidering the Congruity or 


Incongruity of the Perceptions, ſuggeſted by 


the Senſes, or of the Ideas lodged in the 
Memory, or Painted on the Imagination, 


to one another; and Reaſon is the Faculty 


whereby 


1 . CY 6 699 — ata 2 hg 1 0 
* . 
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7" this is perform'd. Now the Sen- 
ſes ſend in only; the 'Influxes of material 
Things; and the Imagination and Memory 

it only their Pictures or Images, when 


the Objects themſelves are abſent; and here 


is all the ational Soul can do; But no- 
thing of theſe belong to the ſupreme and 
increated Infinite, nor the ſpiritual World. 
2. It is acknowledged by all, and every 
one's | Experience ' demonſtrates it to Him, 
| that. the rational Soul is fitted for Commu- 

niuatiug with the material Norld. Now fince 


Body and Spirit are preciſe | and proper Op- 
poſites, it wou'd be as Diſſanant and Incon- 


ſame Faculty ſhoud be the Principle of 
Communication with theſe two Objects, ſo 
widely diſtant, as that the He ſhou'd both 
Hear and Seel It is true Fg be ſaid, 


that the rational Soul might have been ads 


— endowed with Auch Energy and Ca- 
pacity, as to be fitted for '; Communicating 
with both Worlds z but this is meerly gratis 
Diclun, and perfectly contrary to the Ana- 
logy of Things. It being impoſſible, to 


bring an Inſtance of Nature, Where 4 


ſo: widely diſtant, and preciſely oppoſite: = 
receiv'd by one .and the ſame Facult 
ſee-in the Body, or loweſt part of the An 
mane Compoſition that it is inſtructed, with 
* fitted for all the poſſible ways, : 61 
teria 


gruous, in the Analogy of Things, that the 


e | 
** 
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Is a To- fold Knowledge of materia 


end us, are widely different, from the vieu 
and conſideration ett it's Mage, or Idea, on 


A 4 can b in 


terial Things can act upon it. And they 
are not near ſo widely diſtant and different 


in their manner of Operating, as | Badies 


and Spirits in their Natures are; g. There 
ene Real, when the thing it ſelf, and the 
real Action and Impreſſion thereof; on our 


Senſes is perceivy d. | The other Leal, when 


the Inage or Idea of à ching abſent in it 


ſelf, is repreſented ta, and conſidered! on the 
Tuagination. Fot Inſtance, the Heat, Light, 
and cheerful Iuſfiances, of the Sum, ih 


our Fancy, In the Aung of Things, and 
according to the conſtarn Order of: Nature; 
ſuch müſt our Knowledge of Objects 
be, to wit) the one real, wen the Obiects 


make 4 real Impreſſion upon the appropriated 
Faculty; the other I when we fryme 
a Notion, of it's abſent Subſtance and Qua» 


Now it is very plain the rational 
Soul, is not fitted ' for this firſt kind of 
Knowledge or Perception, af ſpiritual Ob- 
jects; ſince a great many Philoſophical and 


Learned Men, who ave" exerciſed thig Fa- 


culty in it's greateſt Strength and e 


l have deny'd the Exiſtence of ſuch 


4. Laſtly, That moſt certan and ſfelf evi. 
Fon Motaphyſcal Axiom, to Wit, eee 10. 
the: Dany, 
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1 5 that the e Soul, is 85 | 
n"iftelligent Beings, approprig-  « 
ted to the int World; for every Bach 
allows, that ſpirirual . Beings, as ſuch, can 
never be convey'd, through the bodily Sen- 
ſes, to the. nderſtanding. nd therefore 
15 muft either e intirely Jepriy d of E 
bt Mies for comm ande with K Be 
ws, (that is 'we "muſt. be epriv'd,.0 
| "'meatis "of 6 ur ſupreftic Pelity, and * | 


ereated, * 
IM 3 fs infinite 55 78 Or elf 
flow 4 with F wits ies diſtin 


: 7M Wh . Soul, f ve fiat purple, ; 


Accou a it 1s 15 8 
| "remote poſſibility” Doubt, > 
53 — 5 i "Sou by not "Tha N 
in 00 ed intelligent 5 wh 
75 0 of. Mature, and th ene by 
45 18 Wee for the Tr ritual Wor | 
But That | t 9105 Are 8 0 2 "ration 


Cds, | bild d Müh . Spirit ant 
Divine Sen , to | comm municate, with, the 72 
preme ile So that the mentioned 


tap hyſi cal Axiom, Fe and true, 2 | 


it ſhou'd: according to the Analog y of Things : 

That as' material Things, are cohvey d to the 
farignal” Sous, thx * the E 95 8 ſo 
Ko Dn © ſpiritual? 


e which "ene. We were | 
ommunicating with [the | 
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Tal ch Av 7 5 
0 Rejre] entation, Image, and ae of 
5 the” Medium, through Which materia 
gings are ſeen and pere 17d d. in our Syſtem, 
1 the eſſential Light. of the Supreme. Inf. 
nite. himſelf, is "he bels Medium, by and 
through which, "his Nature ad jufigire Per- 
fections are to, be underſtood, and 1 
hende. Aud therefore a . 7 Ay] 
Sun ſene rth his Light, 1 tlie 5 
 Materidh old without ; Bopnd is Tini, 
155 the 7 "and. on the U muſt e 


the Sun of. Riebtebuſneſs,- Wa Pattern and 


rabies pe "of our, material Sun, \ſend S; forth 

Is. W a and ehlivening , Beams on 
21 dhe Syſtem of created intelligen ent Beings, 
aud is, e Light debe enlig] tent e 
Men that comprh into, the, Ws Wt, 


a A 154 N 
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8 of theſe. — — 
the Nature and oF roperties of ,Sprritzual, at 
Divine Things, by his Reaſon, W. 5 

as incongruduſſy, and contrary to the, An 


le , Nature, as he who wou d 7 
Colours (as ſuch) and look into 


The higheſt that this Faculiy can Jaſtly, and 
congruoudly pretend to in theſe Ma — 5 


is from the known, certain, and experien 


Nature, and Properties of.” material Things, 
(to which the rational Faculty is in ſome 
meaſure adequate) by a proper Aualog y :, And 
tam the Viſiblas being low. Images of 9 
Inwiſible, and] Spiritual; to frame Similar, 
= imperſect Litenggen and Repreſentations, F 
of theſe ſuperior Ohjects; their Natures, 
and: Properties, as we have N to 
do, in the precgeding Frapaſitiont, and this 
rally, and in, fact ig all that Reaſon, can 
* in theſe able Monans. WANT! 2: { 
ae * Mis un ibi un 
den Vibe s Craft Mf 8 B 
TY as Wh wort o rod her 9 PRES 
Hence, we may diſcover * pe: and 
. of Sginoſa, and Hobbes; and the 
Miſtakes, of a latter Pbilaſonber, I mean, (the 
otherwiſe Inge nious) Mr. Lock. The ft 
of theſe, conſidered this | univerſal Sſtem 
of Things, as a kind of a Huge: brute- animal, 
aduaſed by. a fatal, neceſſary, uninteligenr, 
ndeſigning — 1. without either Wil. 


dom 


* 
4 
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114 Philoſophical Principles 
dom or Choice. The Second, confidered MW he 
humane Nature (not as it really is in its th 
preſent ſtate of Probation and Purification a a8 
Mixture of moral and natural Good and 4 
Evil, but) in it's Diabolical and reprobrated I hi 
Eftate; Not as Groaning under it's preſent I rec 
State of Corruption, and waiting and pan- I fu 
ting for the glorious Liberty of the Sons and ſed 
Chilaren of God; but as it will be in an 8 
habitual confirm'd Eſtate, of the Anarchy An 
and Rebellion of it's Faculties one againſt ant 
another, In a Word, he conſidered humane I tot 
Nature only, as it is in the worſt of Men; I Na 
or as it is ſuppoſed moo at laſt in a State - La 
final Impenitence, and harden'd Impiety; and I 29 
25 — es as his Original to 3 after, 10 
and his Model, whereupon he was to frame I hip 
bis humane Creatures: And it muſt; be al- lap 
lowed he has wrought it up to the Lic. elev 
The Third considered Man, and his / Facul- Har 
ties, not indeed in their already reprobated luri- 
and Helliſß Eſtate, hut as he really now is, W Mai 
in the World, a compoſition of moral and natu- Hes 
ral Good and Evil: And this State he has ve- I fink 
Ty fairly and juſtly repreſented ſo far as it goes. the: 
But then, either having no Notion, or at leaſt W yang 
nq- Regard, to hig higher Factltiss (which the 
in natural and Japſed Man, ly Buried un- und 
der the Rubbiſh of his preſent Corruptions I cd 
and Senſuality ) nor to his regenerated, red: I hid 
integrated” and reſtabliſbed Eftcte, Sad of 't 


- 


271q) Ir 0 Religion. | Fo. 1 15 
wm "He be be "reſtored before __ can reach 


the End of his * No not ſo much 
e 


as to conſider Man, as he really is, a falln, 


depraved, vitiated Creature, (in which State 


his lower, his rational Faculties are impai- 
red; his big ber Faculties, in ſome mea- 
ſure bblitevated, at leaſt Buried and Oppreſ- 
ſed by the load of preſent Corruption and 

denluslity: And all of them in a State of 
archy, Rebellion, and Contrariety one to 
another.) I fay, from having no regard 
to thoſe other different, real Eſtates of 501500 
Nature, His Accounts of ir it's Faculties, are 
Lame and Imperfect. His Principles when 
apply'd' (by Ho elf or his Diſciples) to Sub- 
wad (to which Faculties are appropriated; 
higher than thoſe he elicit out of the meer 
lapſed State of humane Nature) of a more 


elevated Order (ſuch as Chriſtianity and it's 
Holy*Myſleries, Faith, Grace, Divine Reve- 


lation, "nd! Inſpiration, and the Means of 
Man's Recovery) debaſe theſe into meer 
Heat heniſb Morals, or Humane Pbiloſophy, and 


fink the Occonomy of the whole M. $48 of 


the Godbead,” even below the poor Contri- 
Vances and barren Speculations of _ of 
the' Gentile Sophiſts. But thoſe who fully 
underſtand the Principles, and are convin- 
«&d''of the Truth of the | Propoſitions, 1 have 
hid down, will -eafily perceive the ground 
of the: Errors and Miſtakes of theſe Three 

1 2 | Serte 


tiſul Analogy, and U 
the whole Sy/tem o ede The Viſible 


ee 


Sets of. Pliloſpberge. And be able 


ſwer their Arguments without, my ring 
obliged 0 detail Wed. (ft, fic "IR FO 


2 15 * {A 
bi ICH 071  Propokicion Il. | 880 
In * Analog 25 of. Things, and Order 


of Ng as the material World, is to Uni- 


. Space, it's higheſt Limit and, Boun- 


ſo is the Spiritual World to the > ſupreme 


| — abſehite 2 the higheſt I Limit 50 


undary of all Things. 
Demonffrat. This! is evident From, Lemma T, 
with Prop. 9. and 13. There is a Beau- 
Uniformity running thro! 


ble, and of the Increated. Syſtem of 
intelligent Beings, He; 8 exa 2255 no; 
dle, and, more late M ee the /u- 
pre mie Infi finite. be 4 "Things, runs 
quite through. 4 —— * plem of Crea- 


and the Created, are Images the the Pn 


pains band 1 


> tures, up to wüde Payern, and Ar. 


chitype in the Dive Nature, in a. conti- 


nued Subordination and Scale: „ according to 
their reſpective 4 Nane The material 


World is an Image of the Spiritual World, 


as the ſpiritacl.. World is of the Supreme 


e As Jafinite Space is. the. Locus! and 


oundary of the material World, ſo is the 
Baer a, 4- . Keie Locus (in 


whom 


—f "Keitgivn:” | ER] 117 


Fro | wp all Live, Move, and bave heir 
Bn and the Omega of all Things, Spi- 
ritual and Material. And as Space is Simi- 
lar to a ſpiritual Subſtance, fo is that jo 8 


the Divine e therefore, &c. q. e. d 


=> ages Cola J. 
ede keit and Piritual Sublitticed; 
are both of them extended; for fince the 


materia! World, is to univerſal Space, as 


607 > ir World, is to the ſupreme In- 
ure; and fince both Matter arid Space are 
in Fog "#6 alſo muſt ſpiritual Subſtances 


de: And the Divine Ubiquz ity, and Onni- 


1 not Virtually only, but Subſtan- 
rially and Eſentialhy; makes it not unlikely 
that there may be, in the Divine Subſtance, 

4 reſemblance of Extenſion (ſo far as a re- 
Bice” and fimilitude of Subſtances can 


Nach, between a relative Infnite, ſuch ds 


nfoerſi Space is, and the ſupreme cha, 
but finitely more pure and perfect, tha 
Mt. ol created Nee, is, or can be. 


40 N SN 


ene u. © GED 
inder e and Spirit are palin is in eve- 
fy other Quality, except in that of Extenſion; | 
tof ſince by Converſion of Ratid's, the ma- 
fe Walt is to the ſpiricual World, as 


4 3 a infinite a 


N 8 KK & 
> 


— — . — ˙* 7 ˙ ͤ⁰ Pp — ˖—— — — 
— ——— —— 


E 18 hitolophieas Sainciples” 


infinite Space i is to the ſupreme Infinite 5 and 


and ſince theſe two laſt, to wit, e 


a Space, and the ſupreme. Infinite, are op- 


poſits in every other Quality, but in a 


| ' reſemblance of Subſtances, and. that too, at 


an abſolutely Infinite Diſtance, as is evident 
at firſt view ; therefore the other Two muſt 
be oppolite, in every other Quality but Ex- 
tenſion, for tho' extended. Matter be divi- 
ſible by being Extended; yet Space is not 
actually to ** divided; or one part of it 
ſeparated from another. Since it 1s the uni- 


verſal Locus of, and penetrates all Bodies: 


And it is in rb Senſe, that the oppoſition 
of theſe two Qualities | in N and 2 6k 
18 meant here: fi 15, | 


TT} 


9 0 | rene, NIV. teh! 


By "the 0 7 of Things, 2 0 9 8 A 


"eg the Order of Nature, a- Spirit is an ex- 


Tended, penetrable, e a N inter 


een Subſtance. TEE Ys een 


Demon ſttat. By Def, a. Alete is au r. 
tended, eee, paſſiue, ſhoe, unintclligen 


Aviſi ple Subſtance: And ſince by the pre- 
ceding Corollary, Matter and Spirit: are in 


cvery other Quality oppoſite, except in that 


of Extenſion; therefore in place of all the 
qualities in the Definition of Matter; put 


6 ting”. their Oppoſits, excepting in that o. 


este undes 
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(for Sen muſt im- 
ply a Subject) and then a Spirit will be- 


come, according. to the Propoſition, an ex- 
tended, A* netrable, active, indiviſible, intelli- 


of: Religion, _ 


gent 81 
Tareligent,: in this, and it's oppoſite . Unin- 
telligent, in the other Definition. To wit, 
in that of Body, rather than that of Thin- 
ling, becauſe Intelligence is the Source and 
Principle of Thinking „ and expreſſes the 


whole 85 * the en of Aae Sub- | 


ane 


oe 


dee abr, | Cunllay L 
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23 in H reſpec to their Subſtances on- 


ly, a material Subſtance is an infinitely 
condenſed, or incraſlated, ſpiritual Subſtance : 
And on the other Hand, a ſpiritual Sub- 
ſtance, is an . ipfinitety ratify d, or xefin'd 


material Subſtance. As we 3 it in Ho- 
ly: Writ, there is a natural. (or material) 


Body, and there is 4 ſpiritual, and 2 glo- 
rified Bad. Por ſince Matter and Spirit, 


have: the Foundation of their Qualities com- 


mon to both, to wit, an extended Subſtance: 
Since all their other Qualities are the one, 


reſpectively the Oppoſite or Negative of the 
other. Since farifying any Quality in Bo- 


and Spirit, is ſubtracting from it's In- 


— and —_— and Harris, an infi- 


4 | nite 


nce. I have choſen the Word 


P 
= — 


fore, the infinite 1 
lity, is the Poſitien of it's contrary; for 


is the ſame with an infinite Su 


£20 ; Phnofophiens ple 


nite Rarefaction of a Quality, is dubtracting | 


it intirely; and there being no mean be- 
tween Penerrabiluy and Impenetrability, be- 


tween Paſſivity and Aﬀivity, \Diviſebilizy and 


Indiviſibility, Intelligence and «Unintelligence, 
they being | contrary and Op . 3 there- 


he one Qua- 


tho? the finite Subtraction of a negative Qua- 
lity (admitting no mean) puts nothing, yet 


rhe infinite Siubtraction of ſuch a negative Qua- 


lity puts the Affirmative (thus oO K — 
© — * o. but o o — © = ) there- 


fore in Matter, ſubtracting infinitely, all it's 


hoſitive Qualities, or which is the. fame, 
(by the preceding Corollary) in Matter, Sub- 
trading. infinitely, the negative Qualities of 
Spirit, and then à material Subſtance will 
become a ſpiritual. Subſtance ; but ſince an 
infmite Rarefaction, of a contr . 

action of 
that contrary Quality, and fince the fame 


manner of Reaforiing holds good in an in- 
finite Condenſation, of the Qualities in Spi- 
rit. Therefore in reſpect of their /Subſtances 
only a material Subſtance, &. q. e. d. The 
Caſe in ſhort, as I conceive it, is thus, A 


ſpiritual Subſtancey when infinitely conden- 


ſed and incraſſated, © looſes it's Qualities of 


Penetrability, Activity, Indiviſibility, and In- 


tellgence. Theſe 0 leck d up, and as 
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it were crampt, in this Condenſation of their 
Sub ſtratum (or the Subſtance in which they 
efſentially inher'd,) thus infinitely Compreſs d. 


Ine \dBnaliry (as the Meraphiſicians ſpeak) 


of theſe ſpiritual Qualities being thus ſhut 
vp and impriſon'd, to their Porenrialiry be 
not quite deſtroyed, and thus à craſs, ex- 
tended, impenetrable, paſſive, diviſible, unin- 
telligent Subſtance is Generated, which we 
call. Matter, but when this Matter thus 
form'd of a+ ſpiritua Subſtance; is again in- 
finitely refin d, and exalted, theſe Powers, and 

valities are unlooſed, ſet at freedom again, 


and exert themſelves as formerly, and thus 


become what they were originally made. 
But we muſt take care not to imagine that 
any finite Subtilſarion, Diviſion, Refinement, 


or Exaltation of groſs Brute- matter, can in 


any the leaſt degree, by any finite created 
Powers whatſoever, bring it to any but an 
2 diſtant Approach to this ſtate of 
Spirituality; fince it has been demonſtrated, 
in the firſt Chapter of this Part, that no 

Finite how great ſoever, can be any finite 

Part, of any relative Infinite how ſmall ſo- 


ever: No Power, lefs than his, who out' of 


the very Stoner cou d raiſe (by Virtue of 


their original Fotentiality) Children to Abra- 


bam, can out of material, bring piritual Sub: 
ſtances, or on the contrary, convert theſe 


Corol- 


ces, there can be no ſuch thing, 5 the 
at 


_ 
l 

3 | 
i - 
| 
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- Cooling 1 ine 
1 in e n mathe Subſt 


Analagy of Things and Order of Nature, 


as a Jump or Leap, from one extreme to 


anotber, without paſſing through the inter- 


mediate Steps; and ſince in material Things, 


there are Subſtances of all degrees of Den- 


iy, and Rarity.) Eerchs more Denſe than Va- 


ter, Pater than Air, Air than Ether, Ether 
than Light... So in | the:' ſpiritual: World, 


there muſt, be Spirits. of all "degrees of Ra- 


riiy, the one Sett and Rank, more pure, 
and refin d, than the other, iu à perpetual 
Scale, ill. they aſcend ſo near the ſupreme 
It Maite, as. Creatures can approach their Crea- 


tor, or Finites the abſolute, In finite.” And 
by the lame Analogy ef Things, as in the 
material World, theſe ſeveral: Orders of Bo- 
dies, Earth, Water, Air, Ether, and Ligbt, 
have their proper Places, Elements, and 


Centers, where they reſt, and whether they 
tend, and out of which they cannot be de- 


txin'd. but by Violence; ſo in the ſpiritual 


World, there are Centers, Sphbres, and Ele- 


inents, of ſeveral Orders of Spirita, the one 


more pure, and refin'd than the other, (the 
more pure ſtill penetrating, the leſs pure,) 
Where they reſt, and continue, to which 


by 


F See at > ae „ 
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by their ſpeciſick Degree of Purity, they 
are confin d, out of which they cannot be 
detain'd but by Violence; all in a Subor- 
; dination one to another, depending on their 
> particular degrees of Purity, penetrating one 
another without Confuſion or Contrariety, 
till: they arrive as near as is poſſible to the 


- ſupreme | Infinite, | who penetrates the whole 
, an d eures ta, 
1 l 10: 9b dis 16 1455 13 


17 e N 1 | 
|; Since by Prop. 15. the Deſires, are the 
bs Curdinal Faculty of intelligent Beings, in- 
5 fnitely Active, and Powerful, belonging to 
that i in them, which is appropri- 
e ated to the ſpiritual, World. By theſe 7 
— fires therefore, thoſe of the ſame Element, 
d and ſame Degree of Purity, are enabled 
E to communicate one with another: But ſince 
dhe more pure penetrate the leſs pure, but 
mot vice verſa Gn is plain from Corollary 1. 
of the preceding ee more pure 
may penetrate the leſs pure, contrary to their 
e- De fret; but not vice verſa, this Superio- 
al rity: of the more pure, over the leſs pure, 
2 being a necetſary conſequence of the grea- 
Ie ter degree of Purity and Perfection. For as 


L 


e in the material World, the Sun purifies and 
) .rarifies Terreſtrial Bodies, the nearer they 
approach, or are brought to him: And at 
z 1 . / | 1 | | laſt 


POURS aye cooper 4 


94 ——— Pincipies | 


Hft converts them into his Subſtance: 80 in in 
the j cope forld, . Pattern, and 
2 e, tte Sun of ightevufneſs, ''ren- 
E thoſe 'Spiriry the more pure peneträ.- 


ting (and as it were Deißes their intimate 


'Subſtanices) whoſe Elements of Region is 
neareſt him. By which, "they more ly 
partake of his Nature who pen eke the 
1 2 85 In of Beings,* TP 


been W. 


nee waſh the'/ wi bits, SG 
pounded intelligen ſings 9 mor pure (as 
b eing the big heſt l Prince and that Breath 
of Tipe, which they had al Hind Rom 

le Divine Subſtance) than the ene Soul, 
the frft penetrates the letrer, and the Irr- 
ter is but the Medium, and is it ſelf but 


df an Intermediate Nature, between the two 


Extremer, "Bo: and Spirit, coupling them 
together by 1 Miro re nM And 
In theft primitive Ordet and lalſtitution; they 
were in x "dv" Sibordination,” otie to ang 
ther. The Bon to the ritftoneP' Soul, and 
##th to the ſaßreme ir And in this 
Suden ſerved arid maintain'd; and 
dilſgedtly eultivited,” accord g to Helt re⸗ 
fſßpeckiye Dignny; in the WI obeying, 


and approving 7 and in the whole Cm. 


p,“. Frere the Practical Inferences de⸗ 
* | grived 


r—__ ->, , Pa A. x a a. é 
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e purſuing, the 
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jude of. theſe compounded intelligent a 


| agil. And in the a Cont 


Hop, and an of theſe. different Prin. 
9 one Leun, another, an, the . Will's 
Ving, and banden b th Af the whole 
actical Canclu- 

n's deduced under this State of Anarchy, 
does the Fall, Lapſe, and Degeneracy of this 


ett of N Beings conſiſt. And for 


the reſtoring, rectify ing po re-eſtabliſhing the 
rimitive Order and 1 of: theſe Fee 
benen to a. 9 5 MD 
orc e n of the . ir 
vine LOGOS 5 and LEGS 

mption of Man. 
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Dead, — . almoſt quite Obliterated, as f 


zouvert Acts (the Principle 1 it, ſelf, being 


| ol ential to, and igterwaven, 1155 the mo 


Mimate Nane, of all intelligent wh 
hen the rational Soul is full of Ideas, E 
dures, . Images of. Things. And on W 
other hand the. ſupreme Spirit may be full 
of Light, Brightneſs, ae 4 
% and. Peace, When the rational Soul 
but Weak, Faint, and Languid, and al- 
ugh old of. all Ke wad; Images; ; theſe 


beiog 


Pzinciples 
being not only ſeparable, but ar lat to be 
adus ſeparated. © (S0 fir at leaſt as the 
acts of the rational Soul, can affect che 
preme Spirit,) when the LOGOS (char eter- 
nal and eſſential Nord of God) which a 
quick and powerful, and*fharper tban 4 To- 
edged Sword, (hall pierce," to the” 2255 
| fender he Sol nd , 


main A e SLING 


schont GENERALE” - 
& - Thus 1 have viteyotted® to eee 
faint, and imperfeck Images, of hb! 'Hiph- 
eſt and moſt ſublime D NN of Reli. 
Zion and it's Philhſopby, in the receding 


Propoſitions and Coro lacie. And tho“ T am 


very far from thinking, they are even juſt, 
and compleat Images, and ſuch as: might 
be drawn from the fame" Principles, by a 


more ſkilful Hand. Let I am fu iy eonvin- | 


ced, the Propoſitions ' and © Corollaries” tliem- 
ſelves, are true and juſt, as to their Sub⸗ 
| tance 21 e y be in my way o of 
explaining - or demonſfratipg them; "To" far 
at leaſt, as Reaſon can find out t 
in fuel fublime'' M ſterier. I an ate Cel 
| itibfied, that "Reaſon can witkt any pre 
ety or jultneſs, apply it ſelf to Obje&s to 
which it is not adequate and "appropriated, 
after no other nranner, but by ſu 


ppoſing 
hoſe Wan to uch it —— Imna- 
| Ses 


/ 
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6, or Repreſentations, of — over Ob- 


ſects, to which it is not adequate. There 
being no other poſſiple way 2 
find. a Medium of it's x" pg of Ob- 


jets. that are convey d to the rational Un. 


derſtanding, by none of the bodily Senſes. 
(as the proper Objects of it's Faculties are.) 
And there being an abſolute neceſſity, from 
the ſimplicity. and uniformity of the Divine 
Nature, and of his manner of Operating. 
that all his Works ſhou'd be Reſemblances 
and Images one of another, (more or- leſs 

according to their reſpective Natures,) 
and allo of himſelf, their original Pattern 


and Arcbitype.  , This manner 5 Reaſoning, 
and this Medium of rational Knowledge, duly 


inſtituted, mut. be juſt and true, as far as 
it reaches. And thus far . Reaſos fo! go, 


and not one ſtep further, in the Knows 


ledge, of ſuperior Objects; it aan frame aud 


form Images of theſe ſuperigr Objects, from 


what it finds and certainly knows of the 


material World, to which it is in ſome. 


meaſure adequate, Image: I ſay, not Me. 
taphorical only, but Foal and Phyſical, as 
4 Statue repreſents a Man, a Picture in 
Miniature, one from the Life, as a Seed 
(which is really the plant it ſelf in little) 
does a grown plant, or an Embryo, the adult 
Animal: This is the e of Reæaſon 
ace WY: FRE And it is very 


Reaſon .'to 


obſer FE 
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ebGervable, that there are various Images i in 
Nature, and in the intellectual Species of 
Things (tramd upon what the Senſes have 
already convey'd into the rational Under- 
ſtanding) of all the moſt unconceivable, 
the moſt abſtruſe, and ſublime Myſteries of 


Religion and its Philoſophy; each / ſuperior 


to another. Can there be 4 more perfect, 


noble, or lively Image in this lower World, 
of the Divine Nature; Lighc, Benigniiy, 
Greatneſt, and Power required, than that 
r Sun, in reſpect of our Planetasy Sy- 
| His Beams ſhine, and are tratiſmit- 

"ys through all the Planeta and Cometary 
1 even into the Syſtemt of the fix d 


Start. He attract: all the Planets. and Co- 


mers in our Syſtem, and is the Source of 
all their regular, uniform, and conſtant Mo- 
tions and Influences, He Waftns, cheers, en- 
livens, and fertiliſes all the Elemente, Ve. 
gerables, and Animals; and is indeed the 
naterial » Deity of this inferior” World. Is 
khere not a plain and obvious Image of the 
EVER-BLESSED-TRINITT IN UNITY, 
in every Order of Creatures? In the three 
Dimenſions of Bodies? In Nature's never 


riſing above the Third Dimenſion in her 


regular Operations as was ſhown in Scho- 
vum Prop. 122 In the Three infinite Po- 
wers of univerſal. Space? In the Three ge- 
tat Diviſions of | Matter, created 

15 Spirit, 


SS nere ne es e 


a. - 


prehend the whole of material Intelligent Beings? 
The Faculty, Objeqt, and the Congriity or Incon- 
rity between theſe ? The Profane and Ignorant 
may make a ſeſt of this Ternary Chain, and aſ- 
cribs it to Chance or Fortune. But the Analoey + 
of things, and the regular Unifbtniiry in Nature, 
make it evident to a Demonſtration; that it muſt 
have had its Riſe in its Orgin¹§, Pattern and 


Arobiijpe, the Divine Nature. Even the Eternal 


Ceneration of the Seton Principle in the Godhead, - 
ofthe Firſt, and be Ftemdl Proceſſion of the Third | 
Principle from tlie Firſt and Serond comes evident- 


lyoure of this Analog ieui Ternary, when elevated ts 


its Origin in the Divine Nature; as was ſhewn in 
Scbolium 2. Prop. 17. And the impoſſibility of 
increaſing or multiplying rhe Divine and Supreme. 
Infinitude, even by itſelf, o far as that it is 


uncapable of « Increaſe, of, Diminution; as 
was ſhewn in Corollary 2. Prop. 12. pictures o 
forch, the Unity of the Divine Nature, in theſe 


three Relations of the vhole to the whole, How 


noble a Nepteſentation in Created things, is the 5 
 Untverſul Space of the Divine Ubii quiry, Difint- 
tude, alid 925 — Nature ꝰ how lively a Picture | 


inthe [ntebe7 ul Speries of things, of Creation, or 
of Gods producing the things t at be, out of the 
things th at were 4 ng is that Propyjtin Demon. 


ſtrated Corollary 2: Prop. 2. . 2 
WL *L% 1. ot R 9 


7 | . 
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me e the Supreme Infinite i in ho three 
Diſtinctions and Univerſal Principles that com- =. 
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| from its Miniature in the Seed; and of an Ani- 
mul from an Auimalgule, is an aſtoniſhing Re- 
1 preſentation of the Reſurtection of the Body. 
|. Theſc and many ſuch Reſemblances, and Images 
in Natuge, 1. Senſible and Vile 7 


in the Intellect ua! Species of t ed 
through the Senſes; 225 Ba to illu- 
ſtrate and com th greateſe Difticulties and- 
molt. abſtruſe Myſteries of "Religion, od: cod 


Pbilaſah. So certain, and univerſal is 
Beautiful, Analogy of Things, and- IS 
| he Kan Roimtifal, Author of, our Beings 
deen, 80 WSK Evidences in our . 

W App dſed Eſtate; of theſe Truths he 
4 a ay and * : The. fol 

at 19 —— an ledge. of 
I and comp long not but to our Supe, ö 
And to. dur ere cee led i, 


May we then de 
ed wy, een may ol 


the Divine Boanty, has afford 
ano lay, even beyond and out of 
King! der) for increaſing our Faith, e aye aud 
ing our Saperiour Faeulties, reſcuing he 
1% 4 


N 1 our Degeneracy. and. Corruption, | 
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of the Us E of the Arithmetick of Infaites.. * 


| a L ww Arichmetical Progreſſion ; in which let 
4 denote the firſt, v the laſt term, æ the 
Difference, t the Number of Terms, and 2 the 
Sum of all the Terms, which in an e 
progreſſion ate 4, 5 44 2 K. 1 1 
but in 4 deſeendio reffion 4, 
12x, 1 1s, Oc. iii 4 5 5 
Having any khree 6. ers five 40 T7 
you may find tte etbet td > help of theſe 
wo Lemma's, "BP — . 2 2 1 7 
Lem. 1. J 8 44 but oa. 
Lem. 4. J b Wlien it deſcends. 
rr bly be aſcending Ptogreſ· 
RR tig' thoſe” that deſcend as hor 1 | 
hy belong g 0 the Atithmerick of Inſinites. 
Lending Progreflions | both 7 and 5 
4 Ki a . 
Therefore Corel wy KY 9 x7 il che cu 
And Corol 2, $2 4= to Infit tes. | 
Becauſe Infinites are "not all eqtial, bur vary 
in their Ratio s to one dnbther;as much as finite 
Quantities do; therefore to avoid confuſion, 1 
uppoſe v e 1 anne ＋ Sr. 
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Prop 1. * = 7h follows from Cubſticu 


ting hs Value of t, "viz, — in Corel. 2. 
Evemp. 1. Let n the 1424374 
5e. e chat is, he Sum of all 


I natural es continued in Inltuitum | is 


ual co half the Square of Infinite: and here it 
NG be noted, that in this Caſe. only t =o = 
00 x kth - + 1+ unn 

Exemp. 2 Let & z, then 1 +12 5+ Mb 
2 43266 ==! = to the Square 
of Infinite. i - © 117 
And thus. may you find "et Ratio between 
the Sum of any aſcending Arithmetical Pro- 
greſſion, and the Squate of Infinite; and Note 
that by Infinite, is always underſtood Infinite 
in General, or Jakaice of the ſimpleſt Nature 
and Loweſt 2 5 1＋ T 4. 1 5 by Ge. unleß 


Corel and the Root of / 2 Square 


1 17 .+| 


3 Square is equll tothe Sum of any Arith- 
metical Progreſſion aſcending in infinitum. 


Exemp. Let x 2 then 0 f (or an infinite 


number of :) is the Root of a Square equal to 
= Sum of that ED VIZ, 1 4 I 
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. A Ia 4= 00 u, V= 00 m. = 0 00 6. 
Theſ values of 4, v, i, being ſubſtituted in 


Lem. a. will give you a S PALS 7 oo m 728 


| | © * pm * ps ; 
= ©* x pact: pn, or . and 


N * 
3 


+ 
1 


the common Difference x = Ms you may 


wy find from Lem. Tr. 
"You _ Expreſs | the Sum z otherwiſe, for 
. — 5 


Len. Is, \Therelore — * 


1 79 | > aff 


1 


* — 45 


2 
7 —— you, e 8 . | 
= —— 


— ö dh. — 
I? $1 1h; 


7s =2S „ 24. that is æ — — 
| 


wat 3 * Fram Prop. 1. an Coral: 2. it is 
elem that in two Arithmetical Progreſſions 
having the ſame common Difference x, the Sum 
of that whoſe terms are infinite, is to the Sum 
of that whoſe terms are finite, as 1 — # to 1. 
For the Sum of the firſt, by Corol. 2. is * 
n —- gt 

be Sum of de ocher, by Len r | 


'S 85 * . 

Coro. 4. From pg may be ſolved chis Pro: 
1 Any Atithmerical Progreſſion being gi- 
ven as 4, 4 + x,4+ 2 x,4 ＋ 3X, & c. whoſetermis 
are finite; 3 to another conſiſting of loſinite 


\'K3 * 
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en that ſhall have the ſame Difference x, x, 
and whoſe Sum ſhall be equal to the Sum of 
the given Progreſſion. Solution. n — i = 
from Corol 3. & ex hypotheſt, Thetefore nf = 
1+x*; ſo to find m and n, is an indetermin'd 
Problem, whoſe Solution by 2 known Me- 


thods will Sire you m= 


where e is any number Cat . Alen at Plex 
| ſure; So then theſe Values of wand » being 
ſubſtitutedi in the Values of and v, of Corel. 2; 
| villgizeyou the firlk Tema 1 Wy M 


* e —1 5 


5 dhe laſt v=co l and calling the com 


mon Difference Ii you will have a Propreſiion, 
each of whole terms is infinite, and whoſe Sum 


ſhall dcn to che Sum of any other Arithme- 
rical Progreſſion; Whole firſt term is finite, and 
the common Diffetenee &; and berauſe e is an 


Arbitrary number, therefore you have as many 


= —5 ame denen pen plevſe; to anſwer the 
r km. e Ft $1; 

Exemp. Let the given progreſſi on be 14 2 + 
3+4+ 5 ce. Where v , ſo the Sum there 
of is o* x , (as in ex. 1. Prop. 1) now king 


$223 you will have # = * ot Ge: m= 


4 9 7 1 79 


e — 1 
* +2. he 
2557 217 1 = 3, w from the cond We 
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. in which Caſe I lay: &=-00 "te 


preſſion, which will be a>, bo 
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the ſame with that of . given Progreſſion con- 


fiſting of finite terms. 


Schol. The Problem may be made more gene- 
ral, and the Solution as eaſy, if it were requi- 
red, that the Sum of the Series conſiſting of in- 
finite Terms, ſhould be to that of the other con- 
ſilting of fiuite Terms in any given Ratio of r* 
to , for then it muſt be to find n and u, ſuch 
that mw — 25 s $6: oh 

Pr Let all things be as in Prop. I. except 
che | K Term, which here we ſhall ſuppoſe v 

nn 


2x 


' "Bxemp 1. Let a 2, i t, ſothe Pro- 


greſſion will be 1, 2, 3, 4, 5, & c. till the laſt Tem 


be oo 2, I fay the Sum i +2+3+4+5s 
= o, = double ron of ib. 


F. Il. In Geometrical Progrelſion, let a denote 


the firſt, and v the laſt Term, the Ratio of the 


Terms, that of / to s, t the Number, and ⁊ the 
Sum of all the Terms of any Geomercical Pro- 

4 f8-Lfe fe 
7 „ 


Of thele five things, *. the ficſt Term: * the 


laſt Tetm v, the Ratio of the Terms - —. the 


K4 | num 
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number 7, and the Sum of the Terms æ, ha- 
ving any three. you may find the other wa 1 


heſe two Lemma s. 


x” Sth ; 


F 
Lem. 1. V = 8 4 
. 


Lem. 2. r ÞramraÞ5v | | 
142 
From Lemma 2d. it follows that: 2 — 16 


1 8 | 
when the Progreſſion deſcends, thatis, when 4. 
But when the Progreſſion, aſcends, that is, 


SD SO 
R e 
„er 


Caſe x: In deſbending LENA BK the 


when 7 78 then Tom. Tort * it will 


number of Terms are infinite, the Jaſt Term v 
will be o. 


Prop. I. In all descending progteſſions, whole 


number of Terms are infinite, and firſt Term fi- 
nite, the Vm ba the Frogerlion laben _ | 
ld aut en, | 


ba. 58. e — OE 


1 | 


*. 14 12 


1426. = 2 = — 
e 


Pi rob. ali the firſt Term. 4, cok hs Ratio 


of M Terms - 5 —- of; we Hebe Hogs 
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ſſion dean in u eee till v = o, to find 


 anotherProgreſſion deſcending in infinitum,whoſe © 
firſt Term ſhall be any given number þ, and its. 


Sum equal to the Sum of the given progreſſi jon. 
Col. Let m to n be the Hans of the Terms of 


the Progreſſion ſought ; now - 


1 4 
. * the Sum 


of the given — by Prop. 1. and for 


the ſame reaſon — muſt be the Sum of che 


Progreſſion bought, therefore r the condi- 
rion of the Problem fought — = - which | 


Kat] * 


150 2 2 where «,r, 4, 5 are 


given, and m may be taken at Pleaſure; and ſo 


you have 1 from this „ e and conſe- 


quently the Progreſſion ſought is found ; for 
a Progreſſion is fqund, —— you have the firſt 


Term b, and che Ratiq of the Terms n to n. 


Example. Let n, , 413 2 = 


1 . (S ſo the Equation. will give 


EL I Re: b 20 kent ta 
27 e | 
And here it ĩs to be noted chu Beg by is ta· 

\ ken at Pleaſure, the Problem is indetermined, 
and ſo you may find as many Progreſſions as 
you pleaſe, whoſe Sum ſhall be equal to the 
yo of any given Progreſſion. - 


* The P 9 wt be more genera}, if 
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I Wesen fe Progrsfſion 
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wy 1 Caſe Il. 10 aſcending | Progreſſions, whoſe num- 
of Terms are e, the laſt Term v 
be = o e] but firſt 1 ſhall gonſider theſe Pro- 
e in which e = 1, that is, where the laſt 
Term is an infinite number of Units. 
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vaniſhes, deu «is ſinite, and v infinite. 
But here it is carefully to be obſerved, tha: 
in all theſe Progrefſions it is heceſſaty to make 
r., fo that er will be the firſt and sthe ſecond 
Term of the Progteſſion und indeed in all 
Geometrical Progreſſions, there is a convenience 


pf expreſſing the Ratio of the Terms by _ two | 
. „ —— ö 


- This being premiſed 


finite number gives the dum of any Geometrical 
Fragen * in ue, * 
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Problem. To find a Progreſſion, which ſhall 


have any given number (a) for the equal part of 
which its Sum conſiſts. Solution. Te — 


firſt, and s the ſecond Toons of the Progreſſion I 
ſoughr, then t — - is the equal pon. for 


"ry 
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. 


every Progreſſion) — — which gives = 


= fo raking the firſt Term * at Pleaſure, 
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Scbolium. Becauſe. r is taken at Pleaſure 
therefore you may find as many Progreſſions as 
you pleaſe, whoſe Sums ſhall be all equal, becauſe 
each of them is oo « s. 

Prob. 2. Having any progreſſion 8 
to find another whoſe Sum ſnall be equal to the 
Sum of the given one. Let ey be the firſt, f the 


the ſecond Term of the given Progreſſion; and 


w the firſt, » the ſ ee Term of the Progreſſion 
ſought, then « 0 27 is che e Sum c of the gi- 


— 
ven one, i 00 x — isthe Sum of the Pro- 


x3i'1 i nt, Mit gate re bY * 
. e 
gels ooh, Ergo « . 
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7 = rm 
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be taken at Pleaſure, and ſo you have n. 


Schol. So may x you fads Pagre agreſlion, whoſe 


| Sum ſhall be to the. Sum of the mo ns in 
f . „ 
dy giyen Ratio to for they —— = md 


515: b ta- = 1 
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| 5 IN. Before F proceed to other Pro ions, 
it will beneceſlary to ſubjoin ſome 25 
were omitted in h I. concerning Arithmetical 
Progreſſion, and which ſhould have immediately 
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Prop. 1. of 1. bz 00, 
rob. Having the mom: enen Ng; and 

the laſt Term-v = I of any Arithmetical 

Progreſſion aſcending in infinitum to ſind ano- 

cal Progreſſion, whoſe Sum ſhall 
be equal to the Sum of the given one. 

Let e be the common Difference, oo x u tlie 


lat, and 2 the Sum ol all the Tann of the Pro- | 
greſſion ſought; Ls 47 —: 75 by Prop. 2: 


* 


1 Now becauſe £= be? 1 chen $4 


of the given Progreſſion, 3 from ue 


1 | : 
| condition of the Problem—= —. ſo e 


1212 ; 
nn; yoo may take n at Pleaſure, and ſo you | 


. have e and conſequently the Progteſſion ſought. 


Exemp. 1. Let the given Progreſſion be 1, 2, 


3.4, 5. Cr. to o 1. Where v = f, ſoe =, 


calling » 2, you have 2 4 for the common 
8 of the Progreſſion ſon ght, vis. 1,5, 
&c. to o 2. Fay then thr the Sang ef | 
Neſs emo Progrefions are equal. eL 


© Cordlen . ſo raking e at ee you : 
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2, then = Vn, ſo the progreſſion ſought a0 


I, 3, 5. 7, Cc. to o n, whoſe Sum ſhal 
be equal io 142 ＋3 +5 ＋ 6 


C to ©O * I, 
So that in ſolving this Problem, you may ei- 


ther make the common Difference, or the infi- 


nicely ſmall part (v) of the laſt Term, what you 
pleaſe; and betauſe one of the two may be ta- 
on at Pleaſure, therefore the Problem is inde- 


termined, and conſequently' vou oy rp ith 
4 


many Progreſſions as you pleaſe, 
hall each of them be hook pen ro the Sum of the 
ven Progreſſion. - 
| Scholium. In the ſame mannet you may find as 
. Progreſſions as you pleaſe, the Sum of 


bai in any given Ratio of kg b;/ forthe =>: 
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each of which ſhall be to the Sumof the s | 


um. Let 00 | 
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known.” 
Examp. Leh =, it bregult d to find a a Pr 
orefſion whoſe Difference ſhall be x, and 2. 


dum = o * 1 r the Square of infinite; now. 
becauſe q = 1, and e =I, thetefors » Vn, 
ſo that co * v/ 2 ſhall be the laſt Term of a Pro- 


e dt 89s 4.5.6, 3, Cc, whole Sum ſhalt, 
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Examp. 2. Let j = = = A? e=2, then n 


v2, ſo that a Progreſſion whoſe common Dif- 
ference js 2, and laſt Term og NY ſhall have 


3+4+5 Gi. tow. n 
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Let us no 60 er t vatious Progtefſions 
that will ariſe out of 10 Series, and whar rela- 

tion they have to infitite 2 $ x I,and - 


er may proceed diſti Jive it 
ing at the Simpleſt. 


into ib Caſes, be 
Wages F= . 25 fo OO gradually to 
F=3 
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r 3. 6. And. where the Series is neither i in 
an Arithmetical nor. yet ih a Geometrical Pro- 


5 1 ſhalt endeavour to diſcover accor- 


to What increaſe the Progreſſion goes on; 


tho in general that is l A from the 

"Caſe 1. Let I, which « contains an infinite 
number of other. Cales, according to the Diffe- 
rent values of e, the Progreſſion wWheteof! [ ſhall 


how in the following NE : 

| Anme. 1. F =x Litre & 
Artic, 2. Gena) = de 4 73 + 

4. Sc. S | n a 
Artic. 3. (e =3) pt + 3 + * + 

10 G. = = 00? | 
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Now you are to obſerve that the Terms of any | 
one of theſe Progreſſions is made up the of Sum of 
the Termsof the Progreſſion next preceeding; ; for | 


Inſtance, the third Term of tlie Progreſſion o 
viz. 6, is the Sum of the three firſt Terms of the 
$= oz in like manner the fourth Term 


(20) of Progreſſion 9 fourthyis the Sum boy 


the four firſt Terms in the: — — Art. 
zd. and the 71h Term of Art. 3 d. is the Sum 
of the Seven firſt Terms in Art. 24. It is to be 
obſerved likewife that the Terms of Ast. 3d. 
ate Triangular, Numbers, | ſince they are the 
Sums of the Natural Numbers of Art. 2d. and 
conſequently the Sum of the Triangular Progte- 
ſion continued in infinitum, is we 07 to the 
Cube of I - Cafe 24; r= 2." 


Art. 1 7 , then - np 1 oh 2 * 4 
+8, Tc. S. 5 

Ln 2." ei. then = =F 1+ 4 . 
Lance = 6 „ 

e enen stet 
+ $6; 6/1003 8. . IT R x g 

A, 4. e=4, then = rel 35 + 40 


+ 160, &c. - — cot & 8 — 

1 that the Terms of Art. If. are in aGeds 
metrical Progreſſion in the Ratio of x to 2. 

"And it is obſeryable that the terms of any 
following Article is made by the multiplication 
of the Terms of Art. Iſt. into the reſpective Terms 
of that Article in Caſe 1. where e has the ſame 
Value. For inſtance the third Term of Article 
25 is the Product of ory third Term of Art * 


A. % 


aA 
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1. into che third Term * Artic. 2: of Caſe x. 
and the fourth Term (viz; 160) is the Product 
of the fourth Term (vis. 8.) of Artic. 2. inte 


the 475 Term (vis. 20) of Artic. 4h Cyſe 1ſt. 


And univerſally, let 4 denote any Term in any 
Artic. of Caſe 1. B any Term in Artic; 3ſt of 
Caſe ad. And OC any Term in any of the follow- 


ing Articles of Caſe ad; I ſay C= 4B, taking 


ABC intheſame ardes; i. e. it Obe the 5th Term, 
then A and B muſt alſo be the 5th Terms of 
their Progreſſions, and whatever Value (e) has 
in the Progreſſion of which C is the Term, it 
muſt have the ſame in that Progreſſion where 4 
ts the Term: Examp. To find the 5th Term of 
Artic. 3. of Caſe 2. Here C denotes the 5th 
Term of a Progreſſion in which*e=3 : this 
fhews that A is the 21% Term of Artic. 3. Caſe 
1F, which multiplied into the 7th Term B of 
Artic. 1. Caſe ad will give & the Tem ſought. 
Caſe be: 72 3 


8 — 


3 
Art. n — 7 — + 
rf. 1. e=1 = +353 17 


c. See * - | e. '4 . 
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Art. J. e=4, ig — = 1 7 4 50 
+ 540, Ge. N . | 
. Note, the firſt Series is a {dean} — 
ſion going on in the Ratio of i to And the 
following Progreſſions are made our of this firſt, 
with the reſpective ones of thoſe in Caſe fil in 
all reſpects. as thoſe of Caſe 2dalready ex 4 
for let 4 be any Term in any Artic. 55 6 | # 
Ba Term of the ſame, order (with A in Artic. 1 
1. Ceſe 3. and C a Term of the ſame order in | | 
| 


any 1 the Articles of Caſe 34. Ifay CAB, 


2 — Cog D r 
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where e has the ſame Value in 4 that it has in 1 
3 "AA ſo it is for all the ſucceding Caſes i» 1 

| aan: The firſt Series of any caſe, r (viz. 1 

where e = 1) is always a geometrical Progreſſi- | 

on in che Ratio of d tor; tlie following Pro- | 
greſſions a are made by the Multiplication of the [} 

| 


Terms of this firſt Series into the teſpeRive 
Terms of thoſe in Caſe 1. As has been ſhewh 
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Before 1 conclude this Subject, it will 3 


ceſſary to remove à very obvious and material 


Objection, wiz. how it comes to paſs that the 
Sum of the natural Numbers x Bu 2+3 +4 


+5, Ge. ſhould be equal! 5 or half the 
Square of Infinite; as it NL by Ex. 1. of 


Prop. 1. of h 1. And yet the ſame Sumis— o 


or the whole Square of infinite, as appears by 
Art. zd. of Cafe 1. of the laſt Lemma. This 
ſceming contradiction may be reconciled, if we 
ſuppoſe-co * r to be the laſt Term in the Pro: 
greſſion of ex. r prop. T, 85 1. Which will make 


the Sum | _ and 00-xv/2 to be abs laſt 


Tem in the Protein of 4rt 2d. of Caſe 1. 
of the laſt Lemma; for chat will make the Sum | 
of the Progreſſion c, as appears by ex. 1. 


of prob. 2. $ 3, So that tho it be the ſame Pro- 
greſſion going on in H nitum, yet the one goes 


on to a greater Infinite, viz. o x * than the 


other which ends at oo * t. 
But the plain way of reconciling the Matter 


depends on the common Rules of Multiplication. 
ER i 


For 12 T3 PET RES 5 


SE | Yo we'd 1—1 We. hs 
— bur —— = I++ #41 e. and 
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therefore 142434436 a 1 75 71 
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Let us now make an actual Multiplication of 
fix Terms only, thus 
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From the Proceſs it is evident, that adding 
the ſeveral Columns, their Sums make 1, 2, 3, 
4, 5.6. Which is the greateſt, viz. B O (from 
which they deſcend in the ſame order to D) 
and this B C is always the number of Units in 
each Factor, fo that if the number of Units 
multiplied into it ſelf, had been 1000, then 
B C the laft Term of the Progreſlion aſcending 
from A would have been 1000; and conſe» 
quently if the number of Units multiplied into 
- | it ſelf had been o 1, then BY the laſt Term 
2 of the Progreffion would have been oo * 1. 
4 Now the Progreſſion deſcends from Bñ C to D in 
the ſame Order as it aſcends from 4 to BC; 
4 But ABC is the Sum of the Progreſſion 05 

3, 4,5, 6, Cc. ending at BC = r; an 
"I chis 
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* * = 1. 


this Sum ABC is but half | tl· 7 rodent (of 


which BC D is the other) that is to ſay, half the 
Square of Infinite: Thus you ſee that the Pro- 
ceſs of Art. 2. of Caſe 1. agrees exactly with 
that of Prop. 1. of 9 1. only that of Art. 2. 
Caſe 1. gives you the Progreffion twice over, 
and ſo makes it double of what it is in Ex. 1. 
Prop. 1.9 1. 

Schol. From this Solution it appears that the 


Sum of the Progreſſion in Art. 3. Caſe 1. viz. 


1 +2 13 *＋ 6+10+ 21 Cc. is un preciſely o 
or the Cube of lnfinite; ; for : 
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1 1 . K 14 Þ x X FT &c. i &c. contains that 
Progreſſion oftner than once; and the ſame is to 
be conſidered in all the Progreſſions, except 
when pen” 

FVI. The Arifitherick" of Inſinites applied 
to Quadratures of Curvilinear Spaces. 
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And likewiſe Ir A CEF = 2 
r . 

2115 I PP &c.= f. From whence it ap- 

pears that the Area of the Apollonian Hyperbola 

is infinite both ways. 

Caſe 2. Let n; ſo 1 r defines the next 


Hyperbola in which c AXLD: =7; I the = 
27144 84-16; &c. a. ö 
Cop . If you reſolve Luna a Serie) 's 
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you wil have CAXLD= 2 apa + * 


TY TMN, Ge. and 2 tha Terms of 
this Series are in a | geometrical Progreſſion af- 


7 L . | cending 
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= (ſuppoſing u FAY TE in = Ratio =T to 7, 
therefore by Prop. a. $.2, the Sum thereof muſt 


bee. . Te. =o 5 


1 
Now becauſe 3 — % | therefore, is r s 


therefore in all chele Hyperbola's (in which 
72 4.1) the Area CAXLD will be an infinite 
Number of equal 2. „each of Which ( viz. 


2—1 Hoi ode 
the meaning of * Geotherers, who call theſe 
Spaces greater than. infinite, that is greater than 
o x1 or infinite in general. 
Corol. 2. In all the-Hyperbola's (except the 


Apollonian) the Infinite Area CAA LD (adjacent 
to the Aſymptote 4 C) is equal to an infinite 


Number of the finite Area HAG LF (adjacent 
to the Alymptote 4 H) in WE pay e 
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| Demonſration. C4 4 x Z LD= e —— by the 
Ts | C13 5 \ 7 1. 
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general Caſe, . HAGL F= 2 7 Corel. 


1, 9 6. Therefore \ 
Fs 00 Beke 2 E. b. 
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LA to 8 
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is greatert than r, And hence i is underſtood | 
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bee — . of — piven- — 
la in any given Ratio, as of:p to 1, Sol. 
er ) = f. be the Equation of the Hyperbola 


Gugin,. then by che general. Caſe foregoing its 
; La is = co * 2 ; therefore by the £2 


tion * the bbc, — e 7 Ma 


the E Equation” ts the pate * ght; 
| — 2 Aae ne and therefore 10 95 
| 3 quatien, and conſcquently. the 
Fyperbla defined by it is alſo Knoy n. 
"Examp. To find an Hyperbola Whoſe Are 
ſhall be to that of the Apollonian, 28 3 to 
Now the Apollonian is =coXxr, oe 1 an 
=, Ergo the E uation is j * 1 * 1. -” whole 
Area by the general Caſe foreg going BE 9%, 
which is triple of che Apollonian: ge 
e Pe 2. To find an Iyperbola, ie! inter- 
I minated Space EH L E ſhall be equal to any 
giver number (4) let y x* = 1 define the Hyper- 
bola fought, where 1 © 1, then 7 AGLF. FX 
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= butting 2 (=6 GL=GA.) by Corel. 


of F 6. and becauſe AGLF f, therefore it 
will be HAGLF—4GLKE(=HKLE)= 


© — — 1. Therefore by the condition of the 
11 5 a Pro- 
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the Abtei 4 5 4 
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and z-is {uppordcither E 
equal to, Or preater than | ty. 42 eg 8 
that in . yperbola s the intetminate Space 
7 K#LD is 252 and the interminate Space 
46 LF (except i in the Apollonjan where n L) 
is finite. 2.*. In eyery Hyperbola, one part of it 
continually apþ roaches nearer and nearer to the 
Aſymptote 4 C, and the other part 8 
nearer to the other Aſymprote A Z7; that is, I 
meets with AC at a Point infinitely diſtant ft br 


. 1. 1 NP 
- £ 2 . 
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A, and L F meets with A Hat a e 


diſtant Koi - As 
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= In two different 0 
petbola's DLF, 4, 
ve ſuppoſe # to be 
greater in the Equation 5 
of 41 F than it is in the 5 
Equation of DZF, then 
LD ſhall meet ſooner a —— 
with AC than Id with 
ac, but LFſhall be longer in meeting with AM 
than If with ah, (Therefore ſince theſe meetings 
are at infinite Diſtance from A and 4, it follows 


neceſſarily that theſe infinite Diſtances muſt be 
one greater than anether, viz; a «AC, and 
% 7 AH; and in the ſame Hyperbola 4 0 f 
AH and ac Lab, except the 3 in 
which 40 A H. ; 

crefore it muſt needs contribure very 


much to the right underſtanding the Scope of 


the foregoing Quadratures of theſe intetminare 
hyperbolick Spaces, if we can determine the 
Length between the Centre A or 4 and the Point 
of concourſe of either Part of the Hypetbola, 
with that Aſymptote to which it approaches. 

Problem 3. To ſind the Point C where L'D 
meets with the Aſymptore Ac, and the Point 
H where LF meets' with the Aſymptote AH, 
for any Hyperbola DLF, whoſe Equation J *s 
= is given. 


Wr it is evident chat the Ordinates L i 
(= == ny increaſe as the Abſcila's AX 9 


x) 
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whoſe Equation is . 
| = 75 therefore from the general Solution 4 C 


TOY ' v 
== 


# > 


| Becauſe / in this 


e eee 


=, 1 Tat 18, A c is an "Infinite Ni umber of 


: PET 


qual Parts, cachof: which is 084 © So chat 40 
in this is an infinite Number of equal Parts, 
bala. of which is ACin the common Hyper 
Schol. If we ole give the Preciſe du of the 
ries in Arti 3, 4. Gr. of Cuſe r. of $154 we 
ould then have AC for all the other Hyper- 
bola's; but that is not eaſily to be done, as is 
declared in UE Schojum at the * of $5: "On 


> . 
„ | of 3 0 * 


* 


(>, , 5 


is 


'H 


ly ly this akich we ſee- (by Caſe 4 —_ 5.) That 


4 c increaſes as the . of oo whoſe Kapo 
nen enn 
hents are ». So in the « Hyperbola J=—, 4 0 


—— 
929 


ag 9; In the Eypelban Aci 


y 417 


2 


. ? — 1 


in the Hyperbolag= Ac is 25 ſo.on 


Part: 2d. To ſind 4 H when LE meets with 
its Aſymptote A NH. Here we muſt conſider GL. 
( =x) as the Ordinate, and 46 ( =) as the 
Abſciſa. Now when & L. becomes A 22 eb 


mo” | But univerſally & GL Lc 715 
5 7 4 71 2 i 
— . 
MY . 
therefore 4 H — == * Y put r, 
tt K ee ods nech 
; 10 811.5 2: s heine vh9 
an then by Ten. F. i 
A8 wh | ima; 72 518520 A—I[::4 "_ 
Lay . 6. -þ 0 1 
22 3 
Ox 118 N W n 
* 


. 


in the Solution of he Problem. We © hall there- 
fore conſider rhe Problem (as to the finding 4 A 
under two Caſes, firſt when u is an Integer, and 
ſeqgndly when i it is a Fraction. Cole 


r 
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then AZ (= - EY on = —4 ©.X1,) 


| 2. but = [7 becauſe we eee ſuppoſe 21 


a t. When an lineget- So 1 105 


© * # 
7 
- 4 4 


in the common Hyperbola) then 4. H = = 

=1+1+1, +. - =o x1 AC. 117 5 
— AH( = ==; Ss = = N 71) is _ 
4 mean Propottional bears 1 and. laute 


„ 


. = = 7 = 2 


| 8 1 


1 Proportion 
1 Wi 1 univerſa ly if be- 


eween 1 and lai there bs ſuppoſed as many 
mean POO as there are Units in 1 — 1, 


10 ”” - M6. 20 4 PL 


— - 


Sep 
, x „ 
- | 
=» 10110 
* 93 
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ſhall be the firſt of rlieſe Meant. | | 
Caſe 2d. When # is a Fraction, ſuppoſe a= 


. E 25 b ” 5 
Whol at Fg b. W 8 + 
425 ; 1 4 N 
<A 9; = 2.7 4 

J N * * 7 8 ->* l . 77 n 5 7 

1141 1 e 2 $ & F# ; A 4 0 14. 
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2 R — * 8 £ 7 & 


2 10 - 1 +7 4 24 1 : F er 
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i e un 2 1 
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8 Corel. Face r cheſe Caſes it is evident, 
I chat the greater number we ſuppeſc to be, ſo 
-noch the ſooner will L F meet with 4 H: for 
1 fl the 8 we ſuppoſè i to _ To much the leſs | 


i will Oy but. y (ef Ha the ex- 
: Ein © 16345 Te BHK is 


8 
b; bones fo — 10. 8500 which gives che Ve- 
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1 of AZ, Ire: dhe greater that » i, the 
horter, will AH. be. EE 0 „ ten 216 


ache, sines in Wl Hiyperbold's 4 Z7= — 
y 18/4 2 . + Ro ES 1 ; 
„I Dems = Suge 6 fs, 
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— by - 8 2 A 4 * 
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= 59 between 1 and ch x, it is 

J worth the while to conſider what fort of Num- 

I bers theſe means are, viz. wherher they be fi- 

— I nite, infinite, or neither. It is certain they 
cannot be finite; for then it would follow that 
the Square of a r be — 


5 which is abſurd. Nor can th 72 
20 || eſteemed Infinite, for 3 ſuch en 
7 
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Infinite muſt be x divided by fuch a mean. 
Demonſtration. 55 4denorethar 7 Par, then 


i whighgives 6 — Frr= 
2E D. Ex. grit. V or 2 x 


| and inf ad 3% XZ l * an infinite 
ol, * Num- 


* tie" AED Were Tet — 
hs — 25 
— 
— 
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ds n 
— — wh) we a te; 

— 


f 7 
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. 4 
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of T divided thy the (he's + anc d= 


So chat 1 equal; art 521% weicher —_ 


nor inkoitely "ſmall, 'nor infinitely great, and 


conſequently the mean e is not * 

ly an infinite Number. And hence we Re that 
there ate Progteſſions of Numbers whole Sums 
arc neither finite nor infinite but between n Bock 


Er g/4. een, ſon 
= e b +35 &c. is a Num- 


121 | 
der Weber finite nor Inte and {> AlL the 
means between 1 and Inſimite, n are neither fi· 


nite not infinite 01, 0 
I have hitherto tonſidered only theſe Ceaſes in 


in Which ar =; 5 let us now ſee what would 


be the Reſult if we fuppoſe n= o It is Evident 
then that tlie g uation v. . to all 
Hyperbola s would; in, this Caſe.be:y 2A, ſo 
tort the Hyperbola's will inchis Cale degenerate 
into a ſtrait Ling DL E. paral- eum diet! 
lel to A H. But conſidering it 


as the ſimpleſt Hyperbola, let ld, IL. 3 


us conſider at what diſtane& it 


will meet wich its Alym — 
. Heere 111 | Tp A. - fs SIE 


totes Nena angel, 46. =p ( the 3 — 


t 74 ; ” | whey 


7 


2. * Prob. 3. we have found that 4 


3 which in this Cale will give 4 * = 


RES that 1 4 == e 
infinite power of infinite. © bh 

2 1, Conſidering a Qtrait Line as an « By: 
perbola, it can have but one Alymptote, 1. 
4 H. whoſe Concurſe with 4 H is at greater 


Diſtance from 4 than Lf Sthet H e 
whatſoever, iet eee 


9 
5 7 $' a7} „ * 
* 


Corol. 2. All the Hyperbelas 3 x* 1 whoſe 


Aſymprotes are AC, AA muſt e D F, 
and the greater » is, To miich the more they 
bend towards 4 #7 and recede from D F. And. 


2s they all interſect O F, ſo they all interſect 


one another in one point only y 3 and after the 

Interſection, that in which & is greateſt, Kill 

falls loweſt or a hes neareſt to 4 H. 
Ro If you ſuppaſe » infinitely great, vis. 


1= —_ then the Hyperbola will be a firaie 


Lins ei the Aſymprote 4 0. 
Sect. 7. We have now yy finiſhed "ay Buſineſs 


ef che Hyperbola's which has affor 
199 of Nutnbers, VIZ. | lock 8 2 phe 
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of pace- 1. of Prob, 3 Te SS o, but 1220 7 
by Suppoſition: Ergo, be x, What it will x* r, 
Ege, 40 t, 2%, From the Solution of art 
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neither finite nor infinite, whicli deſerves to be 
conſider'd better chan Either. my "Time'or my 
Capacity will permit. However F ſhall here 
— down 4 bee geben about them, till 1 
ve more Leflure to proſecute them 
Firf th hen, to anguiſh 9-4 LIP finite 

and infinite, I ſhall call them indefinite Num- 
bers. and genote them by this Sign &. 
29%. "Tndefinite any [ ſuppoſe to be inter- 
mediate Numbers g. between 
finite; For as. we. 100 por deſcend" tröm'r to o 


eee —— 


at ope Ste} dar gag 0 W. an infinite 
Series of Peaches . py .. 80 it is 
impoſſible that in alce ding 11 70 6, we 


ſhould paſs immediately ing fi ot; infinite; 
therefore the Steps any theſe two are inde- 
_ finite Numbers: thus before weartive from r to 
& x, we muſt come at to r, aud d betote we 


ebitſe a 5 1 weſt firſt come at 7 c 1 
and ſo on. is 51.0) AL: Soto Be 
. The Rules for the Arithmetick of Inde: 
findes, may be made after the ſame manner, as 
is done Torr that '6f"1 lafinites by P. Cheyn fg 0 


„ 18 — 12 m 
* 33 egg ug I 


which I ſhall | add, =] can, Indefinite 50 7. or 


73s lot e J 10174 57 — 9 
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e Religion. 1 


— \ when ĩt happens that 5 2 pr L or 
=P, but the Product is only ladefnic 8 


ddr \A\ 


rep 7. And if an Indefinite wal 
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8 er ps; but it is finite when q 5s f 
ge cr tnte When! qs $—= pr” S#M+L . | | 


e A in expreſſing an Ande e Num. 
ter by & 1 always ſuppoſe che Numerztor 


2 cha, 02 2 118 1 9 1 5 +4 
leſs chan the Denowinatar p; tor if 4 be either 
N p, then 00/7 is an Infinite. That theſe 
3 infinite, E be thus demon- 
ira. Ifcex. £7) 66% * 1 were infinite, then 
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e 8 = x3) muſt be infinice, and 
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> Seek. -8.-C ontaining ſome  miſcellancou 
a relating to Infinites. 

_ Let FEB D debe 

ithmick Curve 

whole firſt Ordinate 
AB=1, Abſeiſſa 40 f 
K, Ordinate C D y, 2 
and Aſymptote Ee: 
Now from the Wen re of this Curve, it 


F ollouws. 


. That Ac are thelos garichms of CD, 1. e. 
If you make the Ordinate 5=CD repreſent 2 
Number, then its Abſciſla x ag . e. Cc) ſhall be 


the Logarithm thereof 


20. That the Lo en of x is bethins, ; for 
the firſt Ordinate 4B , bur its Abſciſſa is 


220, therefote {by 1?) the Log. of 1 =o. 


- 3%. That the Ordinates 4 (to the let of 


is B) denoting Fractions, their reſpective Ab- 


ſciſſa's 4 c are the Logarithms of theſe Fradti- 
ons: So that as x is the Log. of any Integer, 
C D, in the like manner — x denotes the Log, 
of any Fraction (c 4). 
4*. That the Log. Xa any Fraction © is e- 
qual ro — Log. of ». So that the Log. of any 
Fraction (whoſe Numerator is 1) is equal in 
Magnitude te the Log. of that whole Number, 
which is the Denominator ; there being n0 


Difference between the Log. of that Fraction 


und the Log. of this Integer u, but that this i 
+ x (becauſe i it ou to the right from A A_—_ 


6 


D 2 / y ” ” ** IVE) - „ s © W * "7 
C4 * 4 
| „ * # « * 
\ % . : , 4 * 
me | | 2 5 
5 — os LK 


— — 


E) ind "_ beder — * becauſe it lies to the left 
from 4 towards — FR 


Demonſtration. — — ” Ggnifies 1 x divided by v, 


therefore by the Rules of Diviſion : My r ay 
#= Log. * the 3 viz. 1: * bur 7: 


n 
oa Ergo —l: 1 :— 2. E. D. 


5e. If this Curve be Moved (utrinque) 
frods B in infinitum, then fowill meet with the 
Aſymptote at an infinjre Diſtance 4 e : But ir 
will diverge from the Aſymptote on the other 
ſide, ſo that at an infinite Diſtance 4 E the laſt 


Ordinate E F will be infinite. And fince the 


laſt Ordinate e f is =o, whoſe Abſeiſſa A e= co, 


it is evident that the Log. of o is = o or rather 


S: lt is evident likewiſe the laſt Ordinate 


EF is S, whoſe Abſciſſa AE is alſo = . 


So that the Log of o and the Log. of oo arc 


equal, only the one is ++ 00 and the other — . 


Proper, == m1 $1 + I +2: ＋ 7, he. 
This may leem abſurd, but the Demonſtration 
js evident from the foregoing Lan. For —— 


hit 
5. Kot then A That wii] =. 
* "M3 This 


166 —Phnowphial, Putnciples | 
This reduc d to a logarichmical Equation. Buer 


—Ix/;TT—|:y; chat is — 1 * 1:0 Sli. 


But : 0=— oo (by Art. 5. of the Lem.) Ergo 
— I*x—eo't :), that is + oo = i; u There- 
fore y is infinite (ſc. y = ) for no Number has 
an affirmative and infinite Logarithin; except 


an, an Number. . Since then r. , then 
—_— that is — = = 2 E. D. 


112 r 


= i . 
Schol. But by « o cannot * INES abſolute 


nothing; for an inſinite Number of abſ6lute 
Nothings cannot make 1: but by o is under- 
ſtood an infinitely; ſmall patt, as in the ralc,diff. 
4x is an infinitely ſmall part of æ&, ſo that A x is 
as O to & not that dx is abſolutely nothing, for 
it is diviſible into an infinite Number of Parts, 
each of wich is dH. And therefore tlie De- 
monſtration, which ſupp oſin g Fand e meeting at 
an infinite Diſtance A e, aknahe-laf Ordinate 


ef o, implies no more but chat e f dx. But 
then it may be inquit d what is the Quotient 


that ariſes from the Diviſion of i by abſdlute 
Nothing. I ſay there is no Quotient becauſe 
there is no Diviſion :' therefore it Js a Miſtake 
to ſa 7 he Quotient is, 1 or Unity. undivided, 
which is demonſtrably falſe, neither is the Quo- 
tient . For properly-ſpeakipg-ghgretis no 
Quotient, and heir it is an Error to aſſign 
any. In like manner, it is un bh ay that 
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thete is no Product. It is true, this of Multi 
plication has no influence upon Practice, but 
char of Diyifion has 


From hence it appears, that a Curve is ſaid 
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This ſame Notion does explain how it comes 

to paſs chat 1 divided by a negative Number. 
gives a Quotient greatet than infinite. For if 


(when you call EM=x, KL=—y.) Fe = dn. 


then becauſe the Points f and e are infinitely near, 


we may conceive the Logarithmick Curve con- 
tinued as interſecting A V in the Point e; ſo 


that FBf2f ZB 272 6 makes but one conti- 


nued Curve, whereof the Part above repreſents 
the affirmatiye Numbers by its Ordinates, and 
the negative Numbers are repreſented, by the 


Ordinates of the Part below; but A is the Be- 


 ginning of che Axis for the Logarithms of both, 


viz, AF, A H, &c. are the Logarithms of the 
affirmative Integers FF, 6 H, GC c the 


M 4 Lo ga- 


to meet with its Aſymptote, hen the Ordinate 
by Wifey | 
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gives — 11; : I—n=l: 


8 of any ies Fraction, 4. the 
Logarichfi of an. infinitely little Fraction fe 
= dx. 424, 42 E, &. The Logarithms 
of che negative Numbers, 2 42 B, 2E 2 F, c. 

- Now let » be any Number greater than Uni- 


ty, then 1—# will be a negative Nymber, let 
us pow ſee what the Quotient of —— will be, 


HOO 


| let it be % o. * —* J. keexuſ'=y, this re- 


dur d to a logrcichmick Equation, Equ ation 


But 1—» is a negative Number, ſuppoſe (ex. 
gr.) of TA 2 then A2 A is =I: 1 , there- 
fore — 1 Az A=. but 42 4 L Ae, and 
Ae =— eo, therefore 42 4. —- . Let 
then 42 l 1 I) then — 1 
* 0 4=l: 3, that is oo * =: y, but o « 
, Ergo is « Number greater than infi 


nite. 
And here it is obſervable that there are affir- 
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Wherein is ſhe d that the greateſt part. of the 
Aker are ſo far converted, às to be convinced, 
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